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1.  INTRODUCTION 

A data-base language (DBL) called RECALL has been implemented on the 
Wang 2200 programmable desk calculator. The language was patterned 
after RETRIEVE, originally designed for the Tymshare computer system. 
Because of the ease in using the language, it was believed that 
RETRIEVE would be an ideal DBL to use with the Wang system. Hence, the 
language has been implemented in its entirety with just a few small 
changes. This report only briefly describes the language itself. Most 
of the emphasis is placed on how to run the system on the Wang 2200 and 
what the differences are between the original Tymshare version and the 
new Wang version.  The RETRIEVE1 manual details the language. 

The Wang RECALL system has been implemented on a 2200C calculator 
with 16k bytes of memory. The system uses temporary storage on the last 
320 sectors of both the fixed and the removable disk platters on the 
model 2230 disk. The system's main program requires approximately 12k 
bytes for the common subroutines and variables. Four 3k-byte segments 
are overlaid when necessary for the implementation of the various 
commands. The various segments are stored on the fixed disk platter. 
The system assumes that the data are saved on tape cassette and is 
modelled around this concept. 

A technique for using RECALL data bases in the BASIC program is 
described in appendix A. The source code for RECALL is listed in 
appendix B. 

2.  DATA-BASE DESCRIPTION 

The RECALL system is designed to store a given collection of related 
data and to access and update this information, the "data base." A data 
base is divided into "records"; each record consists of one or more 
"fields"; each field contains a datum such as a number or a string of 
characters. All records in a data base contain the same number of 
fields arranged in the same order. 

A field may contain data from 1 to 32 characters in length, and a 
record may contain up to 120 characters. There can be a maximum of 15 
fields in a record. The entire data base can contain approximately 
78,000 characters, i.e., the amount of storage on a Wang 1251 tape 
cassette.  The data-base name can be one to eight characters in length. 

1 RETRIEVE,   Tymshare,   Inc.   Palo Alto,   CA      (1971) 



A field is referenced by its name, which can be one to eight 
characters. It must begin with a letter and can contain only letters, 
digits, and periods. The following names cannot be used because they 
are reserved for commands:  AND, FOR, FROM, IN, NOT, ON, OR, and WITH. 

A field can be of either character or numeric type. A character 
field can contain any character on the keyboard, whereas a numeric field 
can contain only numbers. A character field is specified by the letter 
C when defining the data base. There are two kinds of numeric fields, 
integer and noninteger. An integer field cannot contain decimal points, 
whereas a noninteger field can. However, a noninteger field cannot use 
the E format number (allowable in Tymshare). An integer field is 
specified by the letter I; a noninteger field, N. 

2.1 Command Description 

The RECALL system is operated by the specifying of a set of 
commands (tables I to IV) to manipulate the data base. The general 
format of a command is the following: 

[range list]    command    [FOR condition] 

Only the first three characters need be typed for all commands except 
REPORT (REPO must be used). The range list allows the user to specify 
which records within the data base should be considered for that 
command.  The list can be of three types: 

a. A single record number (e.g., "45") 

b. A range of records, consisting of a pair of numbers 
separated by a colon (e.g., "15:20" means records 15 to 20) 

c. Any combination of single number or range; the record 
numbers are separated by semicolons (e.g., "15;18:20;25" means records 
15, 18, 19, 20, 25) 

Up to five combinations (four semicolons) can be specified. If a range 
list is not specified for a given command, then it is assumed that the 
whole data base is to be used. 

The Wang implementation of RECALL uses a semicolon rather than 
a comma as a separator. Warning; A comma should never be typed for any 
command within the RECALL system. The blank space is not acceptable as 
a separator for the range list. The "$" cannot be used to specify the 
last record. 



TABLE I.  DATA BASE CREATION AND ACCESS COMMANDS 

Command Function 

CREATE data base        Creates new data base with given name (destroys 
presently active data base in system) 

APPEND (FROM data base)  Allows records to be added to data base from 

keyboard or from data base on tape 

LOAD data base Loads data base from tape into storage as active 
data base 

^CLMV'
8

'!! "^ Mer9eS data base on taPe with Present data b (FROM data base) 

[range] SAVE TO data Saves present data base on tape 
base [FOR opt ion] 

STRUCTURE Displays field structure of data-base records 

SIZE Displays number of records in data base 

QUIT Ends RECALL program 

ase 

TABLE I I.  DISPLAY COMMANDS 

Command Function 

[range] LIST [field list] Displays data-base records for specified fields 
truK option] With record numbers and fie|d headings inc|uded 

[range] PRINT [field list] Same as LIST, except no record numbers 
[FOR option] 

[range] FAST [field list] Same as PRINT, except no heading 
[FOR opt ion] 3 

[range] COUNT [FOR option] Counts number of records 

^isWFOR 'Te5li0n ^^ ^^ baSe t0tals for each expression list [FOR option] (five max) 

[range] AVERAGE expres- Displays data-base average values for each 
sion list [FOR option] expression (five max) 



TABLE I I I UPDATING COMMANDS 

Command Funct ion 

[range] CHANGE [field list] Allows selected fields to be changed in 
[FOR option] record 

[range] DELETE [FOR option] Deletes selected records 

[range] REPLACE field] with Replaces selected fields with any 
expression) [;field2 WITH desired expression 
express ion2;. . .] [FOR 
option] 

SORT ON field 1ist Ascending sort of data base 

TABLE IV.  REPORT GENERATION COMMANDS--[RANGE LIST] 
REPORT ["FOR" CONDITION] 

RECALL prompt 

1 REPORT OUTPUT TO 

2 REPORT FORM NAME 

3 UPDATE REPORT FORM 

h HEADING 

5 DOUBLE SPACE 

6 TOTALS 

7 SUBTOTALS 

8 BY ITEMS 

9 SUMMARY REPORT ONLY 

10 COL WIDTH:CONTENTS 
1 

11  COL HEADING 
1 

12 COLUMNS-TOTAL; NO OF 
DECIMAL PLACES 
column number 
prompt 

13 COLUMNS NO OF 
DECIMAL PLACES 
column number 
prompt 

User responses allowed 

T (to display) or data base name 
(to save on tape) 

Name (if blank, skip to k) 

Y or N (if N, old report form is used) 

Y or N 

Y or N 

Y or N (if N, skip to 10) 

Y or N (if N, skip to 9) 

List of items (record fields) on which 
to subtotal (three fields max) 

Y or N 

Column width; expression (requests 
description of each column in 
report--end with RETURN to column 
prompt (15 columns max) 

Heading (requests column headings) 
(10 characters per row max, three 
rows max) 

Y or N; number of decimal places 
(prompted for each numeric column) 
(five columns max) 

Number of decimal places (asked if 
totals were not requested) 



2.2  Expressions and Conditions 

The FOR condition allows the user to further specify on which 
records a command is to operate. For example, LIST FOR SIZE > 100 lists 
all records in the data base for which the field name SIZE has a value 
greater than 100. 

A condition is a combination of expressions. Hence, first 
expression must be defined. 

A numeric expression can be any of the following: 

a. A number 

b. A numeric field name 

c. Any meaningful combination of number and numeric field 
name, using arithmetic operators 

The following operators are allowed: +, *, /, +, and -. 
Warning: Unary negation is not allowed. One must use "0-5" to 
represent "-5. II_C  " 

A character expression can be any of the following: 

a. A string enclosed in single quotation marks (Double 
quotation marks are not allowed.) 

b. Any character field name 

c. Any meaningful combination of string and field name, with 
the operator + used for string concatenation 

A condition may consist of numeric expressions or character 
expressions related by these relational operators: < (less 
than), > (greater than), = (equal to), # (unequal to), <= (less than or 
equal to), >= (greater than or equal to). 

The long form (e.g., LESS THAN for <) allowable in Tymshare 
RETRIEVE was not implemented in Wang RECALL. 

Another condition consists of character expressions related by 
the operator IN (or NOT IN). This operator specifies that one string is 
(or is not) contained in another. 

The relational expressions can be combined by using the 
following logical words, listed in descending order of precedence: 



Word Meaning 

NOT NOT A is true if A is false. 

AND A AND B is true only if A and B are both true 

OR A OR B is true if either A or B or both are true. 

Conditions in RECALL are always preceded by the FOR modifier 
and always have a value of true or false. 

Parentheses may be used in expressions and conditions to 
specify the order of operations. For examplef "(4+3)*5" has the value 
35, but "4+3*5" has the value 19, 

In evaluating an expression or condition, three rules govern 
the order in which operations are performed: 

a. All operations with the innermost set of parentheses are 
performed first; then those within each succeeding outer set are 
performed. 

b. Without violating rule a, operations are performed in the 
following order: 

+ 

* and / 

+ and - 

<• <=, >,   >-i -» # 

IN, NOT IN 

NOT 

AND 

OR 

c. Without violating rules a and b, operations are performed 
left to right. 

10 



2.3 Line Continuation 

If there is not enough room to enter the entire command (or 
input data record) on one line, the user can type the character "&" and 
then proceed to the next line. If this character is not used and the 
command runs over into the next line, the remaining portion of the 
command is ignored. A field, name, number, or string cannot be 
continued from one line to the next. The user should backspace to erase 
the information just entered, then type the "&," and begin the 
information on the next line. 

2.4 Field and Expression Lists 

The field list contains one or more field names separated by 
semicolons. (in Tymshare, commas are used.) The expression list 
contains one or more expressions separated by semicolons. 

2.5 Running RECALL System 

The user should check that the equipment is turned on, 
including the master switch for the central processing unit (CPU) and 
cathode ray tube (CRT). Someone authorized must turn on the disk If 
he desires hard copy, the user should turn on the line printer (depress 
the POWER and SELECT buttons). 

The system is loaded by keying 

LOAD DCF "RECALL" 

RUN 

To end every command, the RETURN button is keyed. 

The system responds with this message: 

RECALL SYSTEM-REVISION 8/22/75 

DATE (MM/DD/YY)? 

The first line gives the present revision date of the system 
and  the second line requests the present date.  This date  subsequent^ 
is used if a report is generated or a data base  is  saved on tape.  The 
user then types in the date, using the digit code for the month,  day, 

11 



The system is now ready for the user to manipulate the data 
base by typing commands. The system responds "COMMAND?" and the user 
inputs the desired command. The system performs the appropriate 
operations and then prompts for a new command. If the format of the 
command is wrong, the system prints "ILLEGAL COMMAND" and the user must 
reenter his command. When the user is finished with the system, he 
should enter the command QUIT.  This command halts the system. 

2.6 Hard-Copy Capability 

The system is designed to generate all displays at the CRT. If 
the user wishes to print out on a hard-copy unit, he should respond to 
the command prompt by keying HALT/STEP and then typing in the desired 
command.  The system responds with a colon.  The user can type 

SELECT PRINT XXX(YYY) 

to indicate the hard-copy unit XXX (e.g., "215") and the column width 
YYY (e.g., "132"). He then keys "CONTINUE." The system generates the 
printout at the hard-copy unit. When he wants to return the display to 
the CRT, the user can again respond to the command prompt by keying 
HALT/STEP and then the command.  After that, he should type this: 

SELECT PRINT 005(64) 

2.7 Data-Base Maintenance 

The system always operates on the active data base that is 
stored in the memory and on a disk. Whenever any operation is performed 
to alter the data base (e.g., sorting or deleting), the active data base 
is changed and the previous state is destroyed. Warning: The user 
should save pertinent copies of the data base on tape before commanding 
a status change. In Tymshare, the old version of the data base is saved 
under a different name, and the user is asked if he wishes to maintain 
this old version. 

2.8 Tape Handling 

For all commands requiring tapes, the system prints the message: 

MOUNT TAPE AND TYPE CONTINUE 

2.9 Differences between Tymshare RETRIEVE and Wang RECALL 

The Tymshare (T) RETRIEVE and Wang (W) RECALL differ as 
follows: 

12 



a. T uses a coirana or blank as a field separator; W, a 
semicolon. 

b. T uses $ for the last record indicator; W does not. 

c. In T, names have 10 characters; fields, 24; and records, 
185; there can be 18 fields. In W, names can be only 8 characters; 
fields 32; and records, 132.  There can be only 15 fields. 

d. A floating point numerical format (E) is allowed in T, but 
not in W. 

e. The ALL, BINARY, IF, RECNO, RESULTS, SCRAMBLED, SEQUENCED, 
FIELDS, and SYMBOLIC key words have been implemented in T, but not in W. 

f. The commands SORT and MERGE use BY in T, but ON in W. 

g. The command BASE is used in T, but only LOAD is used in W. 

h. SORT and MERGE lists need not be specified and can be 
greater than three fields in T; SORT and MERGE lists must be specified 
and cannot be greater than three fields in W. 

i. The operator NOT can be used with IN and OUT in T, but only 
with IN in W. 

j.  The long form for relationships in T is not used in W. 

k. Lines are continued by using the line continuation key in 
T, but the operator "&" in W. 

1. In T, 10 columns max can be totalled in the command REPORT, 
and 10 fields max can be used to determine subtotals. In W, five 
columns max can be totalled in the command REPORT, and three fields max 
can be used to determine subtotals. 

m. In T, 10 fields max and, in W, 5 fields max can be summed 
or averaged by using the command SUM or AVERAGE. 

n. In FOR conditions, string constants can use double 
quotation marks in T, but only single quotation marks in W. 

o. Editing is done with control characters in T, but with the 
BACKSPACE and LINE/ERASE keys in W. 

p. An old version of a data base saved in T is not saved in W 
when a command such as SORT is executed. 

13 



q. The command LOAD can be used to create a new data base in 
T, but not in W. 

r. The space between fields generated in the command REPORT 
when saving the report in a file is included in the field width in T, 
but not in W. 

s. The expression list used in the commands SUM and AVERAGE 
need not be specified in T, but must be in W, 

t. The command MODIFY is implemented in T. The command CHANGE 
must be used in W. 

u. In T, the old value is retained when CHANGE is commanded. 
In W, each field specified for an edit in the command CHANGE must be 
specifically entered when prompted; if not, a blank field is stored. 

v. The headings on a report can have 20 characters max for any 
column on any line in T, but 10 in W. 

3.  DATA-BASE CREATION AND ACCESS COMMANDS 

Certain commands create and access the data base. 

3.1 Creating Data Base 

The command CREATE [data base] creates the data base. If the 
user does not specify the data-base name (one to eight characters), the 
system prompts with "DATA BASE?" RECALL does not allow either binary or 
scrambled data bases as RETRIEVE does. 

As soon as the command is entered, any data base active in the 
system is destroyed.  The system prompts with 

PLEASE TYPE IN THE STRUCTURE OF YOUR DATA BASE 

FIELD   NAME;WIDTH;TYPE;DECPL 

The system then prompts with a field number, and the user 
enters the desired name; width; type (I, N, or C); and, if N, the number 
of decimal places. If the user prematurely ends the line without 
entering all the information or enters incorrect information, the system 
prompts for each piece of information separately until the entire field 
is entered. The user responds to the FIELD prompt by keying the command 
RETURN when all the fields have been entered. 

14 



To prompt for the actual record data, the system first displays 
the sequence of field names. The user enters each record that ends with 
a command RETURN. He ends the record prompt by keying RETURN at the 
beginning of a record. (The character ^symbolizes RETURN in this 
report.) if the user prematurely ends the record without entering all 
the fields or if he enters an incorrect field value, the system prompts 
for the remaining field values in the record by first displaying the 
field name. The record can be continued on the next line by using the 
operator "&." The system prints the number of records stored for the 
data base, as in this example: 

1 CUSTOMER;15;C^ 
2 AGE; 3;!/ 
3 PRICE;8;N;2 ) 

*    J J 

CUSTOMER;AGE;PRICE 

APPLE;20;18.10 V 
PEAR;14;22^ 
GRAPE;84;171.45y 
J / 

3  RECORDS 

The values of all character fields are stored left justified in 
the data base. The values of the numeric fields are stored right 
justified. If a numeric field is specified as having three decimal 
places, then, when the value is entered, the appropriate number of 
trailing zeros is added (with a possible decimal point) before the value 
is stored in the data base. 

The data base is now defined and can be manipulated by all the 
other commands. However, this active data base does not have any 
permanent storage. Only the command SAVE allows a data base to be 
saved. 

3.2 Adding to Data Base 

The command APPEND (FROM data base) allows the user to add 
records to the present data base. If the "FROM [data base]" is 
excluded, the system prompts for the records to be entered from the 
keyboard as in the command CREATE. If a data-base name is included, the 
system prompts with this: 

15 



MOUNT TAPE AND TYPE CONTINUE 

The user loads the tape, and the system reads all the records from the 
tape and adds them to the active data base. The records must be in the 
exact format as the active data base. If the name on the tape disagrees 
with the name in the command, the system prints "WRONG DATA BASE" and 
indicates an illegal command. After all the records are loaded, the 
system prints the new record size of the data base. The RETRIEVE 
modifiers SEQUENCED and FIELDS are not implemented in RECALL. 

3.3 Loading Data Base 

The command LOAD [data base] is used to load a data base that 
has previously been saved on tape. If the name on the tape disagrees 
with the name on the command, the system prints "WRONG DATA BASE" and 
indicates an illegal command. The system displays "DATABASE [name] LAST 
SAVED [date] HAS BEEN LOADED." 

If the user does not type the data-base name, the system 
prompts with "DATABASE?" 

This command differs slightly from that in RETRIEVE: in 
RECALL, the command can be used only to load a previously created data 
base, not to create a new data base (also, the word BASE cannot be used 
as a substitute for LOAD). 

3.4 Merging Data Bases 

The command MERGE ON [field list] FROM [data base] allows the 
user to merge data from a data base stored on tape into the active data 
base. The two data bases must be presorted in the order that is 
desirable for the merge. The two data bases also must have identical 
record structures. The field list can contain from one to three fields 
in the order of the desired merge, as in this example: 

MERGE ON AGE, SALARY FROM PERSON 

(In RETRIEVE, the ON field list is optional.) I", the example, the data 
base PERSON is merged with the active base with respect first to AGE and 
then to SALARY. 

3.5 Saving Data Bases 

The command SAVE TO [data base] saves the active data base on 
tape. It is one of the commands that can use only a selected set of 
records.  The system prompts with 

16 



MOUNT TAPE TO SAVE DATABASE-TYPE CONTINUE 

and then saves the selected set of records. 

3.6 Displaying Data-Base Structure 

The command STRUCTURE is used to display the field description 
of the records.  The heading 

FIELD; TYPE; WIDTH; NAME 

is displayed, and then the field information is given.  If the field is 
numeric (N), the width includes the number of decimal places. 

3.7 Displaying Data-Base Size 

The command SIZE displays the number of records in the data 
base. 

4.  DATA-BASE DISPLAY COMMANDS 

Commands are available for displaying selected information from the 
data base.  All commands can have a record range list and FOR condition. 

4.1 Displaying Set of Records 

The commands LIST, PRINT, and FAST are all used to display a 
set of records. The command LIST prints out the field names as a 
heading and includes the record numbers. The command PRINT does not 
have record numbers, and the command FAST does not have record numbers 
or a heading. If no field list is given, all fields for each record are 
displayed in the order that they are stored. The field width is used to 
determine the space used in displaying each field. One extra space is 
placed between each field for clarity. If a field list is given, the 
display contains the data values for each record in the order that they 
are specified in the field list. The number of records displayed is 
given after the records are displayed. 

For example, if the data base contains the fields CUSTOMER, 
AGE, and PRICE and record 5 contains CITRUS,-45;21.23, the command 5FAST 
produces this: 

CITRUS  45    21.23 

The command 5FAST PRICE;AGE produces this: 

21.23  45 

17 



4.2 Counting Records 

The command COUNT is used to determine the number of records 
that satisfies a given condition. The system displays the record count. 
Without the FOR condition, the command COUNT is identical to the command 
SIZE.  This is an example: 

COUNT FOR SALARY>4500 AND AGE<29 

4.3 Summing Expressions 

The command SUM expression list is used for totalling specified 
numeric fields or expressions. There can be five expressions max in the 
list.  For example, 

SUM SALARY;AGE*SALARY FOR AGE>30 

computes the sum for all salaries and the sum of the product of the age 
times the salary for all records where the age is greater than 30. 

The system prints out the expression list before displaying the 
sums. The number of records used also is displayed. Unlike in 
RETRIEVE, the expression list must be specified and only numeric fields 
can be used in RECALL. 

4.4 Averaging Expressions 

The command AVERAGE expression list is used for averaging 
expressions.  The usage is identical to that of the command SUM. 

5.  DATA-BASE UPDATING COMMANDS 

Commands update the information in the.data base. 

5.1 Changing Record Fields 

The command CHANGE [field list] allows the user to change 
selected records or selected fields within a record. If the field list 
is not specified, the entire record is updated. If the list is given, 
only those fields are updated. For the range of specified records, the 
system displays the following: 

[field name]  [old value]? 
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The user enters the new value. This prompt is repeated for 
each specified field in the record.  As an example,  assume that the 
^^ t^  ^ CUStomer APPLE contains 32 as his age,  and the value should be updated to 35. vaxue 

CHANGE AGE FOR CUSTOMER = 'APPLE' 

The system responds with the following line up to the colon: 

AGE     32? 35 

The user responds with "35," and the record is updated ThP 
conunand MODIFY (the same as the command CHANGE, but wiSout the old 
value displayed) is not implemented. witnout the old 

5-2 Deleting Records 

The command DELETE deletes a selected set of records based on 
the range l.st and FOR condition. If both options are omitted the 
entxre data base is deleted. "u.ttea, tne 

5-3 Replacing Records 

expression ^^ ^E  [field! WITH expression,] L-fie^ WITH 
S^T 2' '  :   '] S the USer t0 rePlace selected fields with any 
desired express^.  The command is especially useful when the user 
wishes to change a number of records in the same way, since the user 

SGE^ r^" thei
Changes for each record separately as for the command CHANGE.  For example, 

REPLACE AGE WITH AGE*2 

doubles the value of all ages in the data base.  AGE is immediately 

SPSE' the'nf ^^ .^T  ^ a  ^^  -P-ssion in the ™d KhFiiACE, the new value is used. 

5.4 Sorting Records 

The command SORT ON [field list] allows the user to perform an 
ascending sort on as many as three fields in a data base. The field 
list must be included.  (It may be omitted in RETRIEVE.) 
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6.  REPORT GENERATION 

The command [range list] REPORT [FOR condition] initiates report 
generation. If neither the range list nor FOR condition option is used, 
all the records in the data base are reported. 

After the command is issued, the system dialogues with the user 
(table IV) after first requesting the user to mount a report tape. 

a. If the user responds T, the report appears on the line printer. 
Otherwise, the report is saved on tape as a data base with the specified 
name. All the records specified in the command are saved using the 
fields defined in prompt (table IV). This tape can then be used to set 
up a new data base. The user creates the new data base with the command 
CREATE and then uses the command APPEND to read the records from the 
tape.  This feature is especially helpful in restructuring a data base. 

b. The name specified by the user is shown on all report forms. 

c. If the answer is NO, the system gathers all the necessary 
information from the report tape. 

d. If the answer is YES, the system contains column headings and 
is formatted into pages 8-1/2 x 11 in. (21.6 x 27.9 cm). 

e. If the answer is YES, only the body of the report is double 
spaced; headings and totals are single spaced. 

f. If the answer is YES, the system accumulates totals of report 
columns containing numeric data. The user specifies which columns of 
the report are to be totalled by responding to the COLUMNS TOTALS 
question.  Five columns max can be totalled. 

g. If the answer is YES, the report shows subtotals for numeric 
report columns each time that the value of a selected data-base field 
changes. 

h. A list of fields (separated by semicolons) is given for which, 
after a change in value for any field, a subtotal is generated. Three 
fields max can be specified. 

i. If the answer is YES, only total and subtotal headings and 
values are shown on the report.  Individual records do not appear. 

j. The column contents are specified. The user ends the prompt 
with the command RETURN following the column number, as in this example: 
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COL 

1 WIDTH;CONTENTS     8;LOT/ 
2 WIDTH;CONTENTS     8;PRICE*QTYy 
3 WIDTH CONTENTS) 

Fifteen columns max can be specified. The system displays a blank space 
between each column. Unlike in RETRIEVE, these extra columns do not 
count when a data-base tape is generated. 

k. The column headings are specified. The system prompts with the 
column number. By being separated with slashes, the heading can be 
spread over three lines. Each line can be 10 characters max, as in this 
example: 

COL HEADING 

1 LOT/IOENT 1 
2 COSTJ    * 

The actual page heading looks like this: 

LOT  COST 
IDENT 

1. The columns' totals and decimal place information are requested 
for all the numeric fields. The system prompts with the appropriate 
column number, as in this example: 

COLUMNS-TOTALS; NO SPACE OF DECIMAL PLACES 

2y;V 
The number of decimal places must be specified. If it is specified as 
zero, the field is considered integer. In this example, column 1 is not 
prompted.  This field is character and not numeric. 

m. This question is asked only if the user has not requested 
totals. During the dialogue, if the display output feature is chosen, 
the program is stopped, and the user is requested to type the select 
print option desired. 

If the heading has been requested, the following block of 
information appears in the upper left corner of every page. 
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PAGE [number] 
DATE: [MM/DD/YY] 
DATABASE: [name] 
REPORT FORM: [form name] 

If subtotals have been requested, the following appears before each 
new subtotal group: 

*[field name]:  [field value] 

The "*" can also be either "**" or "***," depending on the line of the 
subtotal. 

This follows the subtotal group: 

*TOTAL FOR [field name]:  [field value] 

The set of totals appears under the appropriate columns.  If totals have 
been requested, the following appears at the end of the report: 

** GRAND TOTAL ** 

The set of totals appears under the appropriate columns. 

7.  EXAMPLE OF RECALL SYSTEM 

Figures 1 to 9 illustrate the various capabilities of RECALL. 
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:LiJflD   DCR   "RECALL" 
: RUN 
RECALL SYSTEM -REVISION 8/22/75 
DRTE <MM/DD/VV)? 8/22/75 
COMMflND? CREATE FUZEFILE 
PLEASE TVPE IN STRUCTURE OF DATA BASE 

NAME. WIDTH; TVPE.; DECPL 
1 ? MFRj 5.; C 
2 ? LOT; 10; C 
3: ? S I ZE; 4; I 
4 ? REJECTS; 7; I 
5 ? REJ. SIZE.; 8; Hi 2 

MFR     ; LOT     ;SIZE 
? RVB; R7001; 100; 2; 0 
? HP; HPOOl; 105.; Z; 0 
? OCR; UCRZOOl.; SO; 4; 0 
? HAM; HlOOl; 2.00; 8; O 
? RVB; R7002.; lOZ; Z; O 
? RVB; R700Z.; 92; Is O 
? HP; HP002; lOZ; 2; 0 
? UCR; UCRZ002; SI; Z; 0 

REJECTS .; REJ. SIZE; 

8 RECORDS 
COMMAND? LIST 

RECNO MFR LOT SIZE 

1 RVB R7001 100 
2 HP HPOOl 105 
_£ UCR UCRZOOl SO 
4 HAM HlOOl 200 
5 RVB R7002 10Z 
6 RVB R700Z 32 
f' HP HP002 10 Z 
Q UCR UCRZ002 81 

IZE REJECTS REJ. SIZE 

0 00 
O 00 
0 00 
O 00 
O 00 
O 00 
0 00 
O 00 

8 RECORDS 
COMMAND? PRINT MFR;SIZE 

MFR SIZE 

RVB 100 
HP 1.05 
UCR 80 
HAM 200 
RVB 10Z 
RVB 92 
HP 10Z 
UCR 81 

8 RECORDS 

Figure 1.  Example of RECALL run for CREATE and LIST commands, 
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COMMflND?   1.: 3; 51.1 ST   MFR 

RECNO  MFR 

1 RVB 
3 UCR 
4 HRM 
5 RVB 

4   RECORDS 
COMMflND?   3:4CHflNQE   REJECTS.; SIZE   FOR   MFR=-IJC:R-- 
REJECTS 4?   5 
SIZE 80?   84 
COMMAND?   PRINT   LOT;REJECTS   FOR   REJECTS>3 

LOT REJECTS 

UCR3001 5 
H1001 8 

2   RECORDS 
COMMflND?   DELETE   FOR   MFR=--HFlM- 
COMMflND?   REPLACE   SIZE*        WITH   2*SIZE;REJ. SIZE   & 
7  WITH   <REJECTS/SIZE>*100  FOR   REJECTS>0 
COMMflND?   LIST 

RECNO MFR LOT SIZE REJEC TS REJ. SIZE 

1 RVB R7001 200 2 1. 00 
2 HP HP001 210 3 1. 44 
s UCR UCR2001 168 5 2. 99 
4 RVB R7002 206 3 1. 44 
5 RVB R7003 184 1 55 
b HP HP002 206 2 . 99 
7 UCR UCR3:002 162 3 1. 83 

7   RECORDS 

Figure  2.     Example of RECALL run for CHANGE and REPLACE commands. 
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COMMAND? SUM REJECTS FOR l'1FR=-RVB- 
REJECTS FOR MFR^RVB" 
€■   j 

3 RECORDS 
COMMfiND? SUM REJECTS+SI2E 
REJECTS*SIZE 
3570 > 
7 RECORDS 
COMMAND? APPEND 

MFR     .: LOT     iSIZE    J REJECTS ; RE J. SIZE; 
? HP.: HP083.; 106.; 5; 0 
? RVB.; R7004J S1^; 2J 0 
? UCR 
LOT     ? UCR3003 
SIZE    ? 90 
REJECTS ? S 
REJ. SIZE? 0 

10 RECORDS 
COMMAND? REPLACE REJ. SIZE WITH CREJECTS/SIZE>*100 & 
? FOR REJ. SIZE=0 
COMMAND? LIST 

SIZE REJECTS REJ. SIZE 

200 2      1. 00 
210       3     1. 44 
±SS 5     2. 99 
206       3     1. 44 

RECNO MFR LOT 

1 RVB R7001 
2 HP ■HP001 
3 UCR LICR3001 
4 RVB R7002 
5 RVB R7003 
b HP HP002 
7 UCR UCR3002 
o HP HP003 
9 RVB R7004 

10 UCR LICR3003 

184 1 . 55 
206 2 . 99 
162 3 1.  88 
106 5 4. 77 
95 2 2. 11 
90 6 6. 66 

10 RECORDS 

Figure 3.  Example of RECALL run  for SUM and APPEND commands. 
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COMMHND? S iORT ON MFR: LOT 
COMMRND? L .1ST 

RECNO MFR LOT SIZE 

1 HP HPSOl 210 
fi. HP HP0O2 206 
-~- HP HP003 106 
4 RVB R7001 200 
5 RVB R?e02 206 
6 RVB R7003 184 
i' RVB R7O04 95 
8 UCR UCR3001 168 
9 UCR UCR3002 162 

10 UCR UCR3003 90 

REJ. SIZE 

1. 44 
99 

4. -?-7 
1  | 

1. 00 
1. 44 

55 
.-, 11 
2, 99 
1. 88 
6 66 

10 RECORDS 
COMMRND? SHVE TO FUZE 

STOP  MOUNT TAPE TO SAVE DflTflBHSE-TVPE CONTINUE 
:CONTINUE 
COMMHND? REPLACE MFR WITH MFR+-S-- 
COMMHND? MERGE ON MFR FROM FUZE 

STOP MOUNT TAPE AND TYPE CONTINUE 
:CONTINUE 
COMMAND? LIST MFR 

RECNO MFR 

1 HP 
2 HP 
2 HP 
4 HPS 
5 HPS 
6 HPS 
7 RVB 
8 RVB 
9 RVB 

10 RVB 
11 RVBS 
12 RVBS 
13 RVBS 
14 RVBS 
15 UCR 
16 UCR 
17 UCR | 
18 UCRS 
19 UCRS 
20 UCRS 

20 RECORDS 

Figure 4.  Example of RECALL run for SORT and MERGE commands. 
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COMMRND? SIZE 
20 RECORDS 

COMMflND? DELETE FOR MFR:;--T- 
COMMRND? LIST 

RECNO MFR LOT SIZE REJEH ITS REJ. SIZE 

1 HP HP001 210 2 1. 44 
'P' HP HP002 206 2 . 99 
3 HP HP003 106 5 4. 77 
4 HPS HP001 210 3 1, 44 
5 HPS HP002 206 2 . 99 
6 HPS HP003 106 5 4. 77 

6 RECORDS 
COMMRND? HPPEND FROM FUZE 

STOP MOUNT TRPE RND TVPE CONTINUE 
: CONTINUE 
COMMAND? LIST MFR 

RECNO MFR 

1 HP 
2 HP 
3 HP 
4 HPS 
5 HPS 
6 HPS 
7 HP 
8 HP 
9 HP 

10 RVB 
11 RVB 
12 RVB 
13 RVB 
14 UCR 
15 UCR 
16 UCR 

16 RECORDS 

Figure 5.  Example of RECALL run for SIZE, DELETE, and TAPE APPEND 
commands. 
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COMMAND? STRUCTURE 
FIELD TVPE WIDTH  NAME 
1 C     5     MFR 
2 C     10    LOT 
3 I     4     SIZE 
4 I     7     REJECTS 
5 N     8 .■ 2 REJ. SIZE 
COMMAND? l.i 2 : 3; 10 :16 SAVE TO FUZE 

STOP  MOUNT TAPE TO SAVE DATABASE-TYPE CONTINUE 
:CONTINUE 
COMMAND? LOAD FUZE 

STOP MOUNT TAPE AND TVPE CONTINUE 
:CONTINUE 
DATABASE FUZE LAST SAVED 8/22/75 HAS BEEN LOADED. 
COMMAND? LIST 

SIZE REJECTS REJ. SIZE 

210 3 1. 44 
286 2 . 99 
106 5 4. 77 
200 2 1. 00 
206 3 1. 44 
184 1 . 55 
95 2 2. 11 

168 5 2. 99 
162 3 1. 88 
90 6 6. 66 

10 RECORDS 
COMMAND? COUNT FOR REJECTS>1 AND MFRa'RVB' 

3 RECORDS 
COMMAND? AVERAGE REJ. SIZE; REJECTS 
REJ. SIZE; REJECTS 

10 RECORDS 

Figure 6.  Example of RECALL run for STRUCTURE, LOAD, COUNT, and 
AVERAGE commands. 

RECNO MFR LOT 

1 HP HP001 
•-•' HP HP002 
3 HP HP003 
4 RVB R7001 
5 RVB R7002 
6 RVB R7003 
7 RVB R7004 
8 UCR UCR3001 
y UCR UCR3002 

10 UCR UCR3003 
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COMMfiND? REPORT 

STOP -MOUNT REPORT TAPE AND TYPE CONTINUE 
:CONTINUE 
REPORT OUTPUT TO? T 
REPORT FORM NAME? FUZE RECORD 
UPDATE REPORT FORM? VES 
HEADING? VES 
DOUBLE SPACE? NO 
TOTALS? VES 
SUBTOTALS? VES 
BV ITEMS? MFR 
SUMMARV REPORT ONLV? NNO 

SIZE::'*100 

1 WIDTH; CONTENTS? 6; MFR 
2 WIDTH;CONTENTS? 10;LOT 
3 WIDTH; CONTENTS? 4; SIZE 
4 WIDTH;CONTENTS? 7;REJECTS 
5 WIDTH; CONTENTS? 8; C REJECTS, 
6 WIDTH; CONTENTS? 

COL HEADING 
1 ? NANU-/FACT 
2 ? LOT NAME 
3 ? SIZE 
4 ? REJECTS 
5 ? ^/REJECTS 

COLUMNS-TOTALS; NO OF DECIMAL 
3 ? VES; 0 
4 ? VES; 0 
5 ? NO; 2 

PLACES 

STOP   SELECT   PRINTER   AND   TVPE   CONTINUE 
; CONTINUE 

Figure 7.     Example of REPORT command. 
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PRGE 1 
DATE: 8/22/75 
DflTHBRSE; FUZE 
REPORT FORM; FUZE RECORD 

HFlNU-  LOT NRME   'i z.IZE   1 ;.:EJEi 

FfiCT 

* MFR     : HP 

HP     HP801 210 

HP     HP002 206 

HP     HP003 186 

*TOTfiL FOR MFR 
522 

HP 

* MFR     : RVB 

RVB    R7S01 280 

RVB    R7002 206 

RVB    R7003 184 

RVB    R7004 95 

+TOTHL FOR MFR 
6S5 

RVB 

REJECTS 

1. 44 

10 

s 

1 

1.   00 

1. 44 

i=rcr 

2. 11 

*  MFR ;   UCR 

UCR          IJCRZ001             168 5             2. y9 

UCR          UCR3002             162 3             I- yy 

UCR          UCR3003                90 *             6. 66 
**   QRHND   TOTAL   ** 

1627 32 

Figure 8.     Example of REPORT command continued. 
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N 

COMMAND? REPORT 

STOP -MOUNT REPORT TRPE AND T'r'PE CONTINUE 
:CONTINUE 
REPORT OUTPUT TO? FILE 
REPORT FORM NAME? BLANK 
UPDATE REPORT FORM? VES 
HEADING? NO 
DOUBLE SPACE? NO 
TOTALS? NO 
i WIDTH; CONTENTS? 5.: MFR 
2 WIDTH.; CONTENTS? 10; SIZE 
3 WIDTH.; CONTENTS? 

COLUMNS- NO OF DECIMAL PLACES 
2 ? 0 

STOP LOAD DflTR TAPE AND TVPE CONTINUE 
:CONTINUE 
COMMAND? CREATE TEST 
PLEASE TVPE IN STRUCTURE OF DATA BASE 

NAME.; WIDTH,; TVPE.; DECPL 
1 ? MFR; 5.; C 
2 ? SIZE.; 10.; I 

MFR     .;SIZE 

0 RECORDS 
COMMAND'? APPEND FROM FILE 

STOP MOUNT TAPE AND TVPE CONTINUE 
:CONTINUE 
COMMAND? LIST 

RECNO MFR   SIZE 

1 HP 210 
2 HP 206 
3 HP 106 
4 RVB 200 
5 RVB 206 
6 RVB 184 
7 RVB 95 
S UCR 168 
9 UCR 162 

10 UCR 90 

10 RECORDS 
COMMAND? QUIT 

STOP   -PROGRAM   COMPLETED 

Figure 9.     Example of REPORT command to generate tape. 
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APPENDIX A.—SUMMARY 

It is possible to take the RECALL data base stored on tape and, with a 
call to a subroutine, retrieve the fields for each record in the data base,. 
Hence, the user can write his own BASIC programs to manipulate the data base 
that was originally created using RECALL. The two routines are called 
DEFFN'Sl and DEFFN'62. They appear in lines 9001 to 9011 in the file ACCESS. 
There is also a dimension statement in line 1. The user loads the file and 
then adds the appropriate statements to define the operations he wishes to 
perform. 

The user calls DEFFN'Sl once to set up the data tape and read in the 
structured information. The definition of each variable is given in the 
program listing (fig. A-l). The user then calls DEFFN,82 each time a new 
record is desired. The system returns the set of fields in the array W8$(). 
The record counter U8 is initially set to the number of records. When it 
reaches zero, all the records have been read. 

For example, read in the data base that contains numeric information in 
fields 3 and 4 that should be checked to determine how many records have 
identical values in the two fields. 

LOADDCF "ACCESS" 

10 REM** I IS COUNT 

20 REM  SET UP TAPE:  GOSUB'81 

30 IF U8=0 THEN 90 

40 REM READ RECORD:  GOSUB'82 

50 CONVERT W8$(3) TO X:  CONVERT W8$ (4) TO Y 

60 IF X<>Y THEN 30 

70 REM FIELDS ARE SAME 

80 1=1+1:  GOTO 30 

90 PRINT "COUNT ON RECORDS WITH IDENTICAL FIELDS 3 and 4-";I 

100 STOP 
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1DIM X8*<17)11. WS*<15>32.. V8*'.-:i2>20 
9001DEFFN - 8fl: REM INITI ATE TRPE RERD : 18=12 : S8«20 
y0»2REM X8*-FILE Hfll'lE.; X8-# OF 20 CHRR Gt.OCKS.; V8*-DflTE.; V8-# OF  E 
I OCKS/RfcCORDj X8*':::>-FIELD INFO; ZS-# OF FIELD? IN RECORD 
9002REM FIELD=';i-8:'-NFlME.i 9-WIDTH IN BIN; 10-TVPE.; ll-DEC^ PL IN BIN 

y004STOP "MOUNT TRPE RND TVPE CONTINUE":DRTR LORD "STRUCT":DRTR 
I ORD XS*,. XS.. V8*. VS. XS* C ), Z8 : U8=X8/V8 : DRTR LORD " FILE " : RETURN 
y0e5DEFPN-82:REM RERD RECORD;SS=20 
9006REM TB-BLOCK COUNT.; SS-CHRR COUNT; IJ8-END OF FILE INDICRTOR.: WS 
*':>-RRRRV OF FIELDS IN CHRP FORM 
S'007FOR R8-1T0 78 : Q8='v,RL,'STR<X8*<R8> . 9. 1>> :W8*CR8>SB" " • P8-1 
980SSS=S8+1: IF S8<:21THEN 9009 : S8=l.: T8=T8+1: IF TS<:1 3THEN 9009 : DRT 
R LORD V8*0 :T8-1 
9009NS=QS: IF   SS+Q8-:t.<21THEN   9010 : NS^2:1.-S8 
9010Q8=Q8-N8 : STR>;W8*''R8:.V. P8. NS>=STR<,T'8*'r r8>, S8.. NS> : SS=-S8+NS—1 : P8 
^P8+N8:IF   QS>0THEN   9008 
9011NEXT   R8 : IJS=U8-1: RETURN 

Figure  A-l.     Listing  of  ACCESS. 
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APPENDIX B.—SUMMARY 

Appendix B gives a brief description of the program developed to 
implement the RECALL system. The data base is organized as a sequence of 20 
byte blocks. Each record has its fields concatenated with no separating 
characters. However, every record uses an integral number of blocks. Hence, 
if the actual number of characters in the record is 61, four blocks are used, 
but if the number is 60, then three blocks are used. There are 12 blocks to 
a sector, i.e., the space permitted for a Wang physical record (max 253 
bytes). At any time, five sectors are in memory and are called a page. The 
remaining sectors are saved in temporary storage on the removable disk (line 

2080 to 2399). 

A description of the important variables in the program is given in 
table B-I. The precedence table used for evaluating conditions is given in 

table B-II. 

The main program is stored in the file RECALL. It handles the general 
structure of a command and contains all the general-purpose subroutines. The 
file RETR1 handles the commands QUIT, CREATE, APPEND, LOAD, SAVE, and CHANGE. 
The file RETR2 handles the commands MERGE and SORT. The file RETR3 handles 
the commands LIST, PRINT, FAST, STRUCTURE, SIZE, SUM, AVERAGE, COUNT, 
REPLACE, and DELETE. The file RETR4 handles the command REPORT.^ The 
definitions of all the subroutines are given in table B-III. The listing of 
all the program files appears in figures B-l to B-5. 



APPENDIX B 

TABLE B-l.  VARIABLE DEFINITIONS 

Name Meaning 

Data base format 

R$(l-60) Page of blocks 

R1 Present block index within page 
RO Present page index in memory 
R2 Number of blocks allowed in memory (60) 
R3 Last-used character index in present block 
R1* Number of sectors per page (five) 

Structure file 

PS File name 
f* Number of blocks in file 
Fl$ File date 
PI Number of blocks per record in file 
F$(1-17) Field format for record (bytes 1 to 8:  name, 9:  width i 

BIN, 10:  type (I.C.N), 11:  number of decimals in BIN) 
P0 Number of fields in record 

Range list 

R6 
R0(1- •5) 
Rl(l- 5) 

General 

CO 
BS(1- 15) 
L0 
LS15 
C 
csd- 12) 
Cl$(l -12) 

FOR cond i t ion 

Number of range pairs 
Starting record index 
Ending record index 

Command index 
Field values for record 
Number of fields in field li 
Field index table for list 
Count on I/O buffer 
I/O buffer for records 
I/O buffer for records 

DS(1-12)- Conditon string stack 
PS(l-80) Condition operator stack 
DO Number entries in condition stack 
Dl Value of condition (1: true, 0: false) 
D2 Position of first condition stack entry following FOR 

tb Number of string constants in stack 
E5 Number of numerical constants in stack 
E2 Number of string expressions less constant in string 

stack 
El Number of numerical expressions less constant in 

number stack 
E(l-10) Condition number stack 
TS(1-10) Temporary terminal stack 
E3 Number of terminals in temporary stack 

39 



APPENDIX B 

TABLE B-l.  VARIABLE DEFINITIONS (Cont'd) 

Name Meaning 

SORT-MERGE 

D$(l-I2) Output buffer to temporary disk tile 
|8 Count on blocks in D$ 
B$(l-3) Field values for first file 
BS(6-8) Field values for second file 
Eh Number of pages for command SORT 
Q Number of records in present page to sort 
R0(l-2) Index of last record for files 1 and 2 
E(6-7) Index of record processed for files 1 and 2 
E(9-I0) Fetch indicator for files 1 and 2 (1: fetch) 
R0{l-h) Block index for files 1 and 2 
ECt-S) Index of sector for files 1 and 2 
G(l-3) Block index for field in record 
E(l-3) Character position for field In record 
Rl(1-3) Length of field 

Report variables 

HS Data base name 
E$ Report form name 
G$(l) Heading indicator 
GS(2) Double space indicator 
G$(3) Totals indicator 
GSCt) Subtotals indicator 
G$(5) Summary report indicator 
G(l-5) Index of subtotal item field 
X2$(l-15) Width of report column 
X3S(1-16) Pointer to first position in condition stack for 

express ion 
SS(15>3) Heading table for columns 
HS(1-15) Report column information (byte 1: type [C,I,N], 

2: total [Y.N], 3: number of decimal places in BIN) 
Tl Page count 
T2 Li ne count 
T3 Number of columns 
T^ Number of items 
X1((5!l-3) Column subtotals 
XMSj^O Column grand total 
M$(l-3) Value of subtotal item field 
K9 Pointer to last position in condition stack before 

column contents information (i.e., last position 
of FOR condition) 
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TABLE B-ll.  PRECEDENCE TABLE FOR 
CONDITIONS 

Code Precedence Name 

1 0 Numeric field name 
2 0 Numeric constant 
3 0 Character field name 
k 0 Character constant 
5 15*0* ( 
6 0 ) 
7 13 t 
8 12 A 

9 12 / 
10 11 + 

11 1 1 - 
12 10 ■ 

13 10 > 
]lt 10 = 
15 10 « 
16 10 < = 
17 10 >= 
IS 9 NOT 
19 8 AND 
20 7 OR 
21 10 IN 
22 10 NOT IN 
23 1« - (Unary) 
2k 6 WITH 

0 FOR 
0 ; 

*Precedence is initially 15,   but  is 
stored in  the stack as  O. 
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TABLE B-lll.  SUBROUTINE DEFINITIONS 

Index Definition 

1 Reads in field from input string 

2 Initializes data base 

3(C$,N) Checks for reserved word C$ 

h Converts string to number 

5(N) Retrieves page containing record N 

6 Loads data base tape 

7 Fetches record and checks for condition (l't=l 
indicates record is to be used) 

8(M) Stores field in record 

9(N) Retrieves field index from field-list table 

I0(N) Stores field index in field-list table 

I2(M) Retrieves field in record 

13 Retrieves record 

l^ Stores record 

16 Stores FOR condition on stack 

I9(XI,X2) Evaluates condition stack over indices XI-X2 

20 Stores data-base structure for field 

21 Reads and stores data-base field value after 
validation 

23 Reads and stores field list 

25 Adds constant or field to evaluation stacks 

26 Checks for string in string 

28 Retrieves expression as string for updating field 

29(Y) Converts number to string in proper format 

31(X) Saves page onto disk 
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TABLE B-lll.  SUBROUTINE DEFINITIONS (Cont'd) 

Index Definition 

Ik Transfers temporary disk file onto active disk file 

37 Saves block onto temporary disk file 

AO Selects temporary file for SORT-MERGE 

41 Defines location of SORT-MERGE fields within record 

k2 Fetches field value from active f.ile 

43 Fetches field value from tape file 

44 Compares active and tape file and performs merge 

45{U) Loads sector for file U 

46(U) Fetches field value from file U 

47 Compares field from two files and performs merge 

53(X,Y) Stores field or constant index in conditional stack 

54 Checks for field name {X=l if there is a field name) 

63 Updates character count in field retrieval 

68 Fetches record to save in I/O buffer after checking 
FOR condition 

69 Fetches record to save in I/O buffer 

70 Fetches page from disk 

71 Stores page onto disk 

91 Prints page heading for report 

92(JtK) prints subtotal' item field value 

93(K,Y) Converts numerical column value to string 

94(T) Right justifies numerical string 

95 Increments line count 

96 Prints subtotal values for numerical columns 

97 Prints column values and updates subtotals 

43 



APPENDIX  B 

20COM  T^CIG;'!.. E(:i0>.. D*<12>20.. P*<80>1J OtC 11 :;•!.. N*<4>3J Q*-::24>1.. XSl, 
Q<5>^ Dl*'::i2^20 
22   COM   I.. R2. R4. Fl.. F5.. L... 14.. R6.. Fl.. F4.. CQ, II.. FQ, Rl. RQ.. IK.. XI.. X2.. V.. M.. IM, 
17.. 19.. K9, J.. C It.. L0.. K.. D0.. Dl.. D2.. 03., F3, IS.. El.. E2.. E3. V. 13. 15.. E4.. E5. U 
SQDflTfi   "IMHME".. "NIDTH".. "TYPE".. "DECPL".. "'■.".■ "'■<".. '"-". "*". "/", " + ".. "-" 
.. "<".. ">".. " = ".. "#".. "NOT".. "HND".. "OR".. "IN" 
40FOR 1=110 4;READ F2*<I>:NEXT I:FOR I=1T0 11:READ 0*<I>:NEXT I; 
FOR I=1T0 4: READ N*': I ::■ ; NEXT I : FOR 1=1 TO 24 : READ X:BIN<:Q*< I ) >=K : N 
EXT I:R2=60:R4=5:Fl=l 
50DATA 0.. 0.. Q, Qj 15.. 0.. 13.. 12.. 12.. 11.. 11.. 10.. 10. 10.. 10. 10. 10.. 9. 8. ?■ 10. 10 
, 14.. 6 
SOON ERROR E*.. C*QOTO 70 : GOTO 80 
70PRINT "ERROR ".; B*.; "-LINE "JC$:QOTO 100 
SODATA SAVE DC OPEN R TEMP .. 2088.. 2399 : DATA SAVE DA RC2299.. B*>END 

90PRINT "RECALL SYSTEM -REVISION 8/22/75" : INPUT "DATECMM/DD/W.j " 
.. Fl* 
lOODO.. E4.. E5.. R6.. D2=0 : REM READ COMMAND: INPUT "COMMAND".. A*; IF NUM<fl 
*>=0THEN IGO:REM READ RANGES:F5=l 
110L=NUM<fl*>:IF L=0THEN 220:B*=STR<fl*. 1, L>:QOSUB "4:IF   I4=0THEN 
220 : IF F5=2THEN 150 : R6=R.6+l; R0<«6>=X : Rl CR6 > =X 
120X*=STR-:;A$. L+l> :A*=STR'::A*.. L+l> : IF X*="; "THEN 130: IF X$0" : "THE 
N 170:F5=2 
130A*--STR'::A*.. 25 : GOTO 110 
150R1<Rfi> =X:F5=l:GOTO 120 
160R6=1:RO <1>=1:Rl<1)=F4/F1 
170REM READ COMMAND TVPE 
ISODATA "QUI".. "ORE'S "APP". "SAV".. "LOA". ^CHA".. "LIS".. "PRI".. "FAS".. "R 
EP",  "COU".. "SIR'S "SIZ".. "SUM".. "AVE".. "DEL".'"MER". "SOR" 
190RESTORE 44 : A*=STR';:A*. POSCFMfO" " ':• > : Cl**STR<fl*J 1. 3> : 00=0 
200 FOR 1=110 IS:READ 02*:IF C2t<>Cl*THEN 210:00=I:1=18 
210NEXT I: IF C0O0THEN 225 
220PRINT "ILLEGAL COMMAND":GOTO 100 
225 IF COOIOTHEN 230: IF STR<A#. 4. 1 ::■<>"0"THEN 230:00=19 
230A*=STR (. A*. POS >■. f\$= " " > > 
232 IF C0>6THEN 233:IF V=1THEN 245:V=l:DATA SAVE DC CLOSE:LOAD D 
C R"RETR1"240.. 1150 
233 IF C0>16THEN 234:IF V=3THEN 245:V=3:DATA SAVE DC CLOSE:LOAD 
DC R"RETR3"240.1150 
234IF C0=19THEN 235:IF V=2THEN 245:V=2:DATA SAVE DC CLOSE:LOAD D 
0 R"RETR2"240. 1150 
235IF V=4THEN 245:V=4:DATA SAVE DC CLOSE:LOAD DC R"RETR4"240.115 
0 
240 REM *** START OF COMMANDS 
245 REM 
1150   REM   **+   END   OF   COMMANDS 

Figure B-l.     Listing of RECALL. 
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13.6eDLFFN-l:REht READ IN NEXT FIELD: IF 01*0"CHfl"THEN 11?0 11=1 B 
»^BS.<1 > : RETURN 
11 m IF R*= " .fc " THEN 11.75 : B*=R* : tl-POS C fl*= " J " > : IF 11«»0THEN 1180 ■ IF 
11=1THEN 1190:B*=STR'::B*.. 1. 11-1 ::• : GOTO 1200 
li75INPUf R*:GOTO 1170 
11808*=" ":IF B*=" "THEN 1210:11=1:GOTO 1210 
11300*=" " 
1200R*=STR-::R*. Il+1> : 11=1 
1210RETURN 
1220DEFFN-2":F0J R:1, RS. R0. F4=0 : DBRCKSPRCE BEG : L»P0S<fl»O" "* ■ IF   L 
"MIHEN 1230 : F$=STR<R*.. L) : RETURN 
a220INPUT "DRTRBRSE".. F* : RETURN 
1240DEFFN- S'^C^-. N> 
12501F LEN ■:: fi* > <NTHEN 1260 : IF STR< R*., 1,, N) =C*THEN 1270 ■ R*BStR< R*, 2 
>:GOTO 1250 
1260N--0 : RETURN 
1270R*=STR•:: R*. N+l > : R*=STR < R*.. POS < R*<> " " > > : RET! IRN 
1280DEFFN^4": REM CONVERT TO NUMBER 
;i 29014=0 : IF B*= "  " THEN 1300 : IF NUI1 < B* > =0THEN 1300 • IF Nl HI < B* > <'LE 
N'..B*>THEN 1300: CONVERT B*TO X: 14=1; GOTO 13:lPi 
:r :S00FR IN f " ILLEGRL NUMBER " 
1310RE fURN 

132eDEFFN-6:ST0P "MOUNT TRPE RND TVPE CONTINHF" IF r:0=3THEN 1323 
:.l:'riTH LORO "STRUCT" : DRTR LORD G*. 19. H*, Fl.. F*0. FPi ■ nriTfr 1327 

■i :s:25DRTR LORD "STRUCT" : DRTR LORD G*. 19 
132?IF R*=G*THEN 1330: PRINT "WRONG DRTRBRSE ".. G* • 19=0 ■ RETURN 
:i33fciDRTR LORD "FILE" : RETURI^I 
1340DEEFN'e;cM> : REM STORE FIELD LN RECORD: K=l 
13S0k-;:=R.^-l: IF   R3<21THEN  1370:R1»R1+1:R3»l: IF   RK-R2THEN  1370-GO 
SUB    ••71:R0=R0+1:R1=1 
1370GOSUB ' 63 : STR C R* < Rl >., R3.. 18 ) =STR c: B*.. K..  18) : K»K+1 P. ■ R3»R3+18-1 ■ I 
F M>0TH£N 1350:RETURN 
1400DEFFN ■12-::M> : REM RETRIEVE FIELD IN RECORD :B*=" " : K=l 

1410R3=R:;:+1: IF R3<21THEN 1440 : R3=l: R1=R1+1; IF R1<=R2THEN 1420 GO 
SUB   x70:R0=R0+1:Rl=l 
1420C««C*i: IF 012THEN 1430:C*<C)»R»<R1> :QOtd 1440 
1430C1*<C-12>»R*<R1) 
1440GOSUB •' 63 : STR< B*. K,  18 > =STR <R*< Rl >.. R3.. 18 > • R3=P3+18-1 • K»K+18 1 
F M>0THEN 1410:RETURN 
1470DFFFN-'13 : REM RETRIEVE RECORD 
i 480FOR 17=1T0 F0 : GOSUB ". 12< VRL < STR ■:: F* •' 17 ), SO ) > • B* ■:' 17 ) =B* • NEXT I 
7:RETURN 
1490DEFFN-14:REM STORE RECORD 

1500FOR 17=11 0 F0 : B*=B* •; 17 > : GOSUB '8C VRl <STRCF#< I7>. 9) > ) ■ NEXT 17 
:RETURN 
1510DEFFN'5i:N>:REM INITIRTE FETCH:N«<N-1>*F1+1 
1520F5=INT<<N-i >^R£):R1=N-r5*R2-l:DBRCKSPRCE BEG  IF N<1THEN 152 
5:DSKIP F5+R4S:GOSUB '70:R0=F5:GOTO 1530 
:tl::.25R0=0: R1=-F1 
1530RETURN 

1540DEFFN-9<N>:L-VRLCSTR^L*,N> >:RETURN 
15b0DEFFN'10< N>:BINCSTR<L*. N> > = I:RETURN 

Figure B-l.  Listing of RECALL (Cont'd). 
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AS^tJDEFFN-ie.iREfl   SET   UP   FOR   COhK>:EX 26»0 
l»?0fF   M^"   "THEN  1580:16=1:0010   1800 
1.5Q0B*=STR<fi*.. 1... 1> : IF   B*0"    "THEN   1590 : fl*=SrP''R*.. £>: GOTO   1580 
1530IF   B*<>"*:"THEN   1600: INPUT  fl* : GOTO   1570 
i600IF   Bf<>".;'"THEN  1620 : fl*=STR<fl*. 2) 
16101F E3=0THEN 1570 : FOR I-E3T0 ,1£TEP -1: DO-DOU : R*<DO)«T*< I > : NE 
XI I:E3-0:GOTO 1570 
1620FOR I=1T0 11 : IF B*<>0*'r I >THEN 1640 : K:=I+4 : IF CK-12>»t«<K-13><>0 
f HHN 1630 : IF ST R <fl*. 2, 1 > <>" = " THEN 1630 : K=K+4 : fi*=STR< Fl*. 2 > 
1630flJ=SfR<fl*> 2:> : GOTO 1800 
1640NLXT I : IF B*<>" ' "THEN 1660 : E4=E4+1.: R*=STRCfi*. 2J : L"POS<fl*«" ' " 
): IF LOOTHEN 1650:16=2:0010 1800 
1650D* < E4 > =STR< fl*. 1. L-l > : fl*=STR •; Fl*.. L+J > : QOSUB '53C 4.. E4 > : GOTO 157 
0 
1660Ei*=STR'::Fl*.. 1. 3:.VF0R I=1T0 4: IF B*ON*< I >THEN 1680 : K=I+17 : IF S 
I R<fi*.. 5. 2><>" IN"THEN 1670 : H*=STP';fl*. 2::- : K=22 
1.6V'0fl*=STR':;fi*.. 4> : GOTO 1800 
16S0NEXT I :L-NUH<:fl*> : IF L=0THEN 1700:.IF L<:LEN<fl*>THEN 1690 : L=LEN 
<«*) 
1690E5=E5+1: CONVERT 5TR•;fl*.. 1. L > TO E< E5 > : GOSUB •'53 C 2, E5 > : R*=STR < fi 
i; L+l> :QOTO 15?0 
1700B*=fl*:19=0 
1710X*=STR'::R*.. 1.. 1) : GOSUB '54 : IF K=0THEN 1720 : 19=79+1: fl*=STR';fl*. 2 
y-.GOTO  1710 
17201F 19=0THEN 1790 : B*=STR < B*.. 1... 19> 
1730IF B*<>"FOR,,THEN 1740 : D2=D0+E3+1: GOTO 1610 
1740IF B*<:>,,FR0I'1,'THEN 1750 : D2=D0+1 : fl*=STR>.-:Fl*. POStfi^O" " ) > : RETLIR 
N 
1750IF B*<>"WITH"THEN 1760:K=24:GOTO 1840 
1760FOR I=1T0 F0:IF B*<>STR<F*< I >^ 1^ 8>f HEN 17;::ti: X=3 : IF STRCF*-:; I > 
,/l0>s="C"THEN 1770:X=1. 
1770Gn£UB •'53<X. I) :GOTO 1570 
1780NEXf I 
179016=2 
ISOOIF I601THEN 1830: IF E3O0THEN 1810: RETURN 
181OFOR 19=E3T0 l^TEP -1: D0=D0+1: P* C D0>«=T*< 19 > : IF VflL < Jt< 19 > ? <>5 
TI-ltIN 1820: 16=2: RETURN 
1820NEXT I9:RETURN 
1830IF I602THEN 1840 : RETURN 
1840IF E3O0THEN 1870 
18501F E3=0THEN 1.860 : IF KOllTHEN I860 : X=VflL <Q* t! VRL <. T* <E3 ) > > > : K= 
23:IF X<6THEN I860:IF X>11THEN I860:K=ll 
1860E3=E3+1: BIN •.•: T* C E3 > > =K : GOTO 1570 
1870IF VRL'r.T*';E3>><>5THEN 1880: IF KOSfHEH   1850 : E3=E3-1: GOTO 157 
W 
1880IF VRL'rQ*<VRL'rT»<E3:> > > ><Vf«_<Q«<K>>THEN 1850 : D0=D0+1: P*<D0>«T 
«<E3):E3=E3-1:GOTO 1840 
1890DEFFN-53'::XJ V> : D0=D0+1: BIN >.' p* < DO > > =X : D0=D0+1. BIN ( P* ( DO > > =V : RE 
TUWH 
1900DEFFN'54 : X=0 : IF X*=HEX-r2E>THEN 1910: IF X*<HEX<20>THEN 1920:1 
I- X*>HEX<::5R>THEN 1926 : IF X*>HEX'::3F:5THEN 1910: IF X»>»HEX<31=1 >THEN 
:1 920 
191.0X=1 
.1920RETURN 

Figure B-l.  Listing of RECALL (Cont'd). 
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193eip£FFN--25:IF   I7>2THEN   194© : E1=E1+1 ■ GTiTri   1Q50 
i940E2«E2+l 
195615=15+1;X=VflL C P* <15)):RETURN 
1960DEFFN^gg : FOR   I7=1T0   LEN<:B«>-LEW<R*>+1.; IF   R*<>«:TR<B*., 17, LENCfl 
* > > THEN   1970 : I 7=1 : RE TURN '   "       ■ -       '" l-tN -M 

1970NEXT   17:17=0:RETURN 
193i::i[>i:-KFN-19'::xi.. K22 : 03=0 : E2=E4 : El^E^ 

1990FOR I5=XlTCi X2 : 17=VFiL.::P*05> > : IF I7>4THEN 2049 ; GOSUB '250N 
I .■•liUTO 2000, 2010, 2020.. 203:0 
2000f:i:iNVERT BfOOTO E<E1> GOTO 2400 
201 OF ■:: El > =E •:: X ) : GOTO 2400 

20200*«:e2>«B*<X) :GGTO 2400 
2020D*< E2)=D* < X >:GOTO 2400 

2040IF- E1=E5THEN 2060: IF EK2THEN 2050• X=E<E1-1^ 

2060IF E2=E4THEN 2080: IF E2<2THEN 2070 • p*=:D*<E2-l> 
2070B*aD*<E2) 

2080ON 17-6 GOTO 2090. 2100:. 2110, 2120, 2140. 21 50, 2170. 21':<0. 2210 22 
.<0.. 2250, 2270.. 2100, 2280, 2290, 2300. 2310,.23:20 
2W3&y~ X ■"■■ V : GOT0 2390 
2100X-X+V:GOTO 2390 
2110X«-X/V : GOTO 2390 
2120IF E20E4THEN 2130 : X=X+V • GOTO 2390 
;/130STR•:: f>«<E2-1), LEN< fl*> +1 > =8* : E2=E2- 1.: GOTO 2400 
;:;':1 40X=X-V : GOTO 2390 

2150IF E20E4THEN 2160: IF XCVTHEN 2360• QnTO 2370 
21601F R*<B*THEN 2330:GOTO 2340 
2170IF E20E4IHEN 2180: IF X>VTHEN 2360 • GriTO 2370 
2180IF H*>B*THEN 2330:GOTO 2340 
2190IF E20E4THEN 2200: IF X=VTHEN 236©' GOTO 2370 
2200IF R*=B*THEN 2330:GOTO 2340 
2210IF E20E4THEN 2220: IF XOVTHEN 2360:GniO 2370 
2220IF H*<>e*TMEN 2336:GOTO 2340 
2230IF E20E4THEN 2240: IF X<=VTHEN 2360 • GOTO 2^70 
2240IF R*<=B*THEN 2330:GOTO 2340 
2250IF   E20-E4THEN   2260: IF   X>=VTHEN   2360:GOTO   2370 
2260IF R*>=B*THEN 2330:GOTO 2340 
22/0E<El>»l-E<ei5:GOT0 2400 
2280IF X+VO0THEN 2360 : GOTO 2370 
2290GOSUB ■-26: IF I7=1THEN 2330 : GOTO 234Pt 
2300GOSUB '26:IF I7=1THEN 2340:GOTO 2330 
2:.'>:1.0E<E1 >=-£''El> : GOTO 2400 
2320GOSUB ■■ 28 : D3= 15 : GOTO 2400 
2330E >: Fl+1 > =1: GOTO 2350 
2340E<El+l>at0 
2350E1=E1+1:E2=E2-2:GOT 0 2400 
2360E'::F:1.-I:J=1 : GOTO 2380 
2 3 7 O C. < E1 -1 > = 0 ^ 
2380E1-E1—1:GOTO 2400 
2390E1-E1-1 : ECEli^X 
2400NEXT 15 
24101F   E10E5THEN  2420 : RETURN 
242etl-E'-.E±> : RETURN 

Figure B-l.     Listing of RECALL   (Cont'd). 
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245:0DEFFN-7:14=3.: R3«2g: QOSIJB   -'13: IF   D2=0THEN   2446 : GOSUB   '19<D2*D 
»>:IP  D1=1THEN  2440:14=0 
2440R^TURN 
245aDEFFN-23:I6=6 
2460TF   R*="   "THEN   2480:GOSUB   '16:IF   I6=2THEN   2490:IF   D8*<D2-1>«0 
1HHN   2480:X«f>0:lF   D2=0THEN   2470 : X=D2-.1. 
2470FOR   L.0=1TO   X/2 : I=VRL<P*<:2*L0> > : GOSUB   '10<:L0> :NEXT   L0 : RETIJRIJ 

2480FnR   I=1T0   F0:GOSIJB   <'10CI>:NEXT   I : L0=F0 
2490RETURN 
g500DEFFN-2S: 16=Vf!LCP*<D3+2) > : N--0 IF STRCF*< 16J . 10• 1 ><>"C"THEN 2 
510 : Bf=D« ■:: E2 > : E2=E4 : GOTO 2518 
2510IF STR-^F*-; l€>, 10.. 1> = " I "THEN 2515 : N«VRL<STR<F*<: I6>.. ll? > 
25ia.5Q0SUB '2S'<E<E1>) 
25170*= " " : STR< CS-, 1+VflL< STR C F* C 16 >, 9 ) ) -LEN< B* > ) =B* : B*=0* 
y5-1.86*':: T6>=B* : RETURN 
2520DE:rFN-'29':.'T'> : Ml=INT'rV*10'-N> : OONVFRT M1T0 B*.. 'r#######«####): El 
«Etj 
25301F STR>:: B*.. 1.. 1) O "0" THEN 2540 : IF LEN < B* > <N+1THEN 2540 : B*=STR < 
B*.2>:GOTO 2530 
25401F M1>=0THEN 2550 : T=LEN<B*) : STR<B*. 2> =B$ : STR<B*.. 1. 1 > = "-" : B*= 
S"rR<B*. 1, 7+1 > 
2550IF N=0THEN 2560 : r«»LEN<B«> : STR<B*,. T-N+2)"STR(B*.. T-N+l) : STR<B* 
, l-N+l.. l>aB. " :E*=STRCB*.. 1.. T+l > 
21560RETURW 
2580DE:FFN-31'::X> : IF   F1*J-INT<F1+J/R2>+R2=0THEN   2590: IF   JORl<X>TH 
l-J-J   2S^9 
2590DBRCKSPflC:E R2/12S : QOSUB ' 71 
SSOORETUkN 
2610   DEFFN"34: Dm ft   SRVE   DC   #2.. END    : DRTfl   SRVE   DC   CLCiSE#2 : DRTR   LOR 
D DC OPEN F#2.. TEMP .. 2080. 2399: DBRCKSPRCE BEG 
2620DRTR LORD DC #2, 0*0 : IF END THEN 2630: DRTR SRVE DC 0*0: GOTO 
2620 
2630 DRTR SRVE DC CL0SE«2:F4=I9*F1:RETURN 
2640DEFFN--37: I9=I9-H : IF C<12THEN 2650 : DRTR SRVE DC #2, 0*0: FOR I 
5=1T0 1.2 : C*< I5>=C1*C I5> : NEXT 15 : C=C-12 
2650RETURN 
2660DEFFN'63: 18=M : IF   R3+M-K21THEN   2670 : 18--=21-R3 
2670M=M-I8:RETURN 
26S0DEFFN"70: FOR   Z=1T0  R4: DRTR   LORD   DC   Dl*O:F0R   W=1T0  12:R*<CZ- 
1)*12+W)=D1*<W>:NEXT   W:NEXT   Z:RETURN 
2690DEFf N-71: FOR   Z=1T0   R4 : FOR  W=1T0   12 : Dlt < M ) «R* <. <. 2-1 > *12+W> : NEX 
T   W:DRTR   SRVE   DC   D1*<>:NEXT   Z:RETURN 

Figure B-l.     Listing of RECALL   (Cont'd) 
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2'-10DRTR LORD DC OPEN RTEMP .. 2080. 2399 
2450N C0 GOTO 250. 260> €10, 750, 720.. 840 
y»0REM *+QUrQDRTfl SAVE DC CLOSE: STOP "-PPOGPRII COIIiPLETED" 
2ep>REM *HCREflTE : GOSUB '2 
270PRINT "PLEASE TVPE IN STRUCTUPE OF DRTR BASE";PR!NT  FOR I=1T 
0 3: PRINT F2f<I>; "j •'; : NEXT I: PR I NT F2*<4> 
280I-0:PRINT F0+1J :INPUT R* 
2901 = 1+1:GOSUB '20:ON 11+1 GOTO 300; 290, 210. 330 
100IF 1=1 THEN 340 
310PRINT F2*-ri>.; : INPUT R*: GOSUB '20: ON I1+1QOTO 310, 320> 310i 330 
3201*1+1:GOTO 310 ~  '"   •    "" 
3:?0F0=-F0+1: F*< F0 > =F3-* : F5=F5+VRL ( STPCF":*, Q > -J ■ GRTn 200 
3^0F1=1NY <<F5-1>*. 05>+l 
350F5«R1:PRINT :FOR I=1T0 F0:PR JNT STRCFt<I), 1, 8)J "J "; •NFVT T•PP JNT •.-.. ns., ,.  i . rr. 

360R3=20:1=0:1NPUT R* 
3701 .= I +1: GOSUB " 21: ON 11+1GOTO 380.. 370. 390, 360 
3^0IF I=1THEN 410 
390PPINT STR<F*<I>1,1,8>; : INPUT R*: GOSUB '21: ON Il+ltSOTO 390.400. 
30, 360 
4001=1+1:GOTO 390 
410F4«R0*R2+R1:PRINT F4/F1;. "RECORDS ": GOSUB ' 71-GOTO 100 
4;-:0DEFFN-'20 
430GOSUB ?T:IF I1=0THEN 510: ON I GOTO 440,460,480,460 
440IF L.FN<B*><9THEN 450: PRINT "FIELD TOO LONO" • 11.»2• GOTO 510 
450STRCF3*, 1, 8>=B*:GOTO 510 
460GOSUO •'4 : IF 14=1THEN 470 : 11=2 ; GOT-"' 510 
•■L,-0BIN.::bTR''F_<*,. 7+I>>=X: IF I=2THEN 510: 11=3 : GOTO 510 
4801F B*="C"THEN 490:IF. B*="I"THEN 490;IF B*="N"THEN 500 PRINT " 
ILl.EGRL TVPE" : 11=2: GOTO 510 
49011=3 
500STR<F3#, 10>=B# 
510REYIJRN 
520DEFFN'21 
530(JUbUB •■1 : IF I1=0THEN 620:M«VfiL<STR<F*<I>, 9>>: IF B*=" "THEN 61 
0 
540IF STR.::F*O>,10, 1) = "N"THEN 580: IF M.>=L.EN-::B*>THEN 550:PRINT "F 
KELO TOO LONG":11=2:GOTO 620 
5501F STR<:F*< I >.. 10.. 1 > = "C" THEN 610 
5601F   NUM ■:: B* > >=LEN < B* > THEN   570 : PR I NT   " ILLEGRL   Nl HIBEP " • I1«Z • OUrO 
620 
570C:*= "   " : STR< C*, 1+M-LEN< B* > > =B* : B*=C* : GOTH   610 
580N=VRL.rSTR<F*< I >. 11> > : L=POSCB#=".  " > : IF   LO0THFN   SS® • STR-'B*. LEN 
<B*>+1> = ". ":L=LEN < B* >:GOTO 600 
t-.90I7=LEN..'STR<B*, L+l,. LEN<B*>-L>>:IF I7=NTHEN 560-IF I7<NTHEN 600 
:B*»STR<Bft, l,.LEN<B*5i-±>:QOTO 59© ' 
600STR<B*.. LEN<B*>+lJ = "e" : GOTO 590 
6:10REM STORE FIELD:OQSUB '8<M) : IF IOF0THEN 620-11=3 
620RETURN 

Figure B-2.     Listing of  RETR1. 
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APPENDIX  B 

eSSRFN   **:flPPEND 
640GOSIJB    'SCF^FDtDBfiCKSPRCE   R2/12S :R1-R1+F3 ; IF   R*="   "THEN   350: 
(JOSUB    'St "FROM". 4>; IF  N=--0THEN   220:GOSUB     6: IF   I9=0THEN   228 
(■.58DFlTfl  LOAD   0*0 : IF   END   THEN   710 
S7&F0P.  J=1T0   12 
680Rl3:Rl+l: IF   ROR2THEN   690 : R* < Rl > =C* C J ) : GOTO   ?C10 
698G0SUe   •'71:R0=R0H:R1=0-:GOTO  6S0 
700NEXT   ..T:QOTO   650 
7±&f4=F4+I9:QOSUB '71:REMIND :GOTO 100 
720REM **LOflD_L 
73:0GOSO5 - 2 : fi*=F*-^GOSUB '6: IF I9=-'0THEN 220 
740PRIWT "DRTRBflSE "j G*J " LRST SRVED "j H*.: " HRS BEEN LOADED. " : F4 
"0;QOTO 650 
750REM   ♦^■SRVF 
760QOSUB   •' 3 -C " TO ", 2 ) ; IF   N=0THEN   220 
7;''0Q*=&TR<R*.. 1, POS'<fi*= "    ".■>>: R*-STR<. fit-. POS<Fl*- "    " > > : GOSI IB   '16 • IF 
16=2THEN   220 
7S0STOP " MOUNT TRPE TO SRVE DRTRBRSE-TVPE CONTINUE":REWIND :DRT 
H SRVE OPEN "STRUCT" :DRTR SRVE Q*/F4J Fl*. Fl, F*0.. F0: DRTR SRVE EN 
D ;DRTR SRVE OPEN "FILE":C=0 
79019=8: FOR I-1TO R6 : GOSUB 'S^ROCn? 
800FOR J=R0<I>TO Rl<I):GOSUB '68:IF I4=1THEN 810:C=C-F1:GOTO 820 

810I9=I9+F1: IF C<=12THtN 820:DRTR SRVE C*O:F0R K=1T0 12:C*CK>«C 
:1 *CK> : NEXT K : C=C-12 
820NEXT J:NEXT I : IF C=0THEN 83:0:DRTR SRVE CtO 
830DRTR SRVE END :REWIND :DRTR LORD "STRUCT":DRTR RESRVE G*,19.F 
%*, Fl, F*0> F0: REWI ND : GOTO 100 
840REM »f=CHRNGE : GOSUB '23: IF I6=2THEN 220: FOR I2=1T0 R6 : GOSUB 'S 
< R0 < 12 > > : FOR .J=R0 < 12 > TO Rl C 12 > : C=0 : GOSUB ' 7 : IF 14=0THEN 860 
850FOR I4=1T0 L0: GOSUB --gc I4> : PRINT STRCF*<L>*.1> 8>} " uiB*<L>i :B* 
<.Ly = "   ": INPUT B*<:L>:NEXT 14 :R:<=20 :R1=R1-F1 :FOR I=1T0 F0:QOSUB '2 
1:NEXT I 
860GOSUB '31<I2):NEXT J;NEXT I2:GOTO 100 
1081DEFFN'69:FOR I8-1T0 Fl 
1082R1=R1+1:IF R1<=R2THEN 1083:GOSUB '70:R0=R0+1:Rl=l 
1083C=C-H:IF 012THEN 1084 : C*<'C>=R*'::R1): GOTO 1085 
108401* ■.' CT-12 > =R* < Rl > 
1085NEXT 18:RETURN 
1086DEFFN'68:I4=1:IF D2=0THEN 1087:GOSUB '7:RETURN 
1.087QOSU!:; '69 
1088RETURN 

Figure  B-2.     Listing of  RETRl   (Cont'd). 
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?'10DRTR LORD DC OPEN RTEMP  ..2860,2399 
.VM^ON   C0—16G0I0   259. 500 

250R&:M  EMERGE :GQ5IJB   '3X "ON". 2> : IF   N-0THEN   220GOSUB   "^-TP   T^-^ 

OO'UB
22

!.
1
'   

D2OD0+1™   ^0:GOSUB   ^TI^S^HS^:^   ^ 

S^Ii : Rlfl?7=l-FlD?20LOflD  ^^ ' : G0SUB   '5<10 : 11=F4/F1   1Za1^^ ■ 
278IF CIl4-i>#Xl»*0THEN 280:QOSUB ''4? 
280IF '::i2+l>+><;2=0THEN 290 : QOSMB '42 
?.'90IF I1+I2+2-0THEN 300: GOSUB •■■44GnT0 270 
200I9^:F4+I9^Fl:DflTR SRVE DC #2, D*0 : GOSUB -^REWIND : GOTO 100 

3iePEFFW-40: SELECT #2310 : DRTR SRVE DC OPEN F#2.. TEMP .2030, 2399 :R 

320DFhFN-41:IF L0<3THEN 320:L0«3 

^™T^IG
T
t:e;G0SUB   '^^^-^IP   HITMEN   340: FOR   J-1TO   L-l ■ X=X 

140Ec:n=x-l-INTC<X-l?*. 05^20:G.;n = INT«K-l^   GI5>   RIC I >-Vf»CSTI?e I-«•:. L ).. 9 > .■) ; NEXT   I : RETURN - - • . KX . i ^ -V HL.«.. STR i. 

OSU^70-Rl^1 = I1"1:IF   I1<:0THEH   ^:R1=R1+F1:IF   R1<=R2THEN   360: G 

260FCM?   I =1T0  L0: K=R1+G< I > ; R^»E ,;• n • B* CI >««   " • M-PI ( I i ■ T-I 

:;^5R.::=R3+1:IF   R3<217HEN   3?0R-:=J -f^K+l' ■    ■   --± 
370L-M:IH    R3+M-K21THEN   373 ; L=21-R"? 
3 /3M=r-1-L : STR<B*< I >, J, L>-STRCR*<K). R3.. L > : R2»R^+L-1 • J»J+l • IF  M^RTH 
IrW   365: NEXT   I : RETURN J+L . IF   M>0TH 
i/SBf ■;i> = "-" : RETURN 
3BeDEFFN-43:12=12-1:IF   I2<0THEN   425:I7-I7+F1•IF   I7<12THFW   ^ft-Pn 
K..I

II1I,:'   ^:«a>=Cl*<I>:NEXT   I:DRTR   LORD   Clio   I^lfclf 0'" 
...90FOR I-1TO L.0 : K=I7+G.r I > ; R3-EC I > : B*<I+5>— " ■ I^-RIC I ) J«l 
3»»R2-R341:IF R3<21THEN 400:R3=l:K«K+1 KlCI).J-l 
400L=M: IF   R3+M-K21THEN   405M "2i-R3 
405M^-L: IF K<13THEN 410:STRCB*< I+5>. X L>=STR.;C1IKK-12>, R3. 0:00 

410STR<B*<I+5>J. J, L>=STRc:c*-rK). R3. L ) 

"SSS'—RETURN^   M>0THEN   395:HE?<T   ! RETURN. 

^Tmf^^Tr   riTG   '^^   B*<I»^^+5>THEN  460-IF   B*<I><B*<I + 

VrS^rSoXf1"0   R1+F1-1:I8=I8+^^   I^OTHEN   450: DRTR   SR 
450D* a S > «R«< J > ; NEXT   J : PETIIRN 

vfDC=#2XSoF?8=l=I7T0   I7+F1-1:I8^8+^^   I8<13THEN   470:DRTR   SR 

470IF   .J:::i3THEN  480 : D*<: I8>=C1*< J-12) • GOTO  490 
480D*<:i8)«C»<J> ' 
490NEXT   J:RETURN 

Figure B-3.     Listing of RETR2. 
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500RFM   **5CiF.:T : GOSI IB   - 3< " ON ". 2) : IF   N=0THEN   220 • GOSI IB     23   IF   1 F.=2T 
HFN  220:GOSUe   '41:E4«INT<<F4-1>/R2)+1 :Q=-f5l2/Fl 
S10FOR   19f«lTO   E4 : IF   F4>= 19*R2THFN   526 : 0= <F4- C 19-1 > *R2 5 /Fl 
J>20QOSU8   ''5<<I9-1>*<R2/F1>+1>: IF   0=1THEN   565 : Il-Q+Q ; FOP   P-ITO   Q- 
:■) :Rl=l+.::R-2>+Fl:T=R:G0SLie    '42: FOR   X«=1T0   L0:B*<5+K>»B*CK) :NEXT   X 
txS0FOR  X=R+1T0  Q : QOSUB   - 42 : FOR  Xl-ITO  L0 : IF   B* C XI) =B* •.' Xl+R ) THEN 
i:.40:IF   B*<X1»B*<X1+5>THEN   535 : T=X : FOR   X2-1TO   L0 :B*<X2+5>=B*<X25 
■ NEXT   X2 '    "'   ' ' 
535X1 «=L0 
540MF.XT XI: NEXT X:IF T=RTHEN 56©: FOR X1»1T0 Fl •C«<X1>«R*<<R-1>*F 
a+xi> 

550R* <: (. R-l >*F1+X1 > =R* (. < T-l) *F1+X1 > : R* c: C T-l > *F1+X1) »C* < XI ) : NEXT X 
:i. 
560NEXT R 
565De:BCKSPflCE R4S : GOSUB '71: NEXT 19 
570IF E4-1THEN lOO:X=2 
5801:1. 12=X*R2.'-,>.'F1*2>: QOSUB '40 : 18=0 : Z=-I1: FOR X1=1T0 E4STEP X • 2= 
7J 2* 11 -.JiXJlMZ : E3sF4,',Fl-E < 7-> ■ IF E3>0THEN 590 : Xit =E4 ■ GOTO €6B 
590IF EJ.OI2THEN 600:I2=E3 
600E < 6 > ■£C7>-I1: R0<1 > =E •:: 65+11: RS C 2 ) »E<7> +12 ; RO <'. 3 > ■ R8 •:: 4 > =1-F1 ■ E •■' 4 
)~E<6> +F1/12:ECS)"E<7)*F1/12:GOSUB '45<1):GOSUB '45C2> 
610FOR   I=1T0   12;FOR   J=1T0   2:R»<CJ-1>*12+I>»R*C<J+l>*12+n•NEXT   J 
; NEXT I : GOSUB '45Cl> : GOSUB '45<2> : E•'9>,E< 10) =1 
6261F (.R0 < 1) -E < 6> +1 ? *E C9> =0THEN 630 : QOSUB ' 46 < 1) 
630IF CR0<2>-E•;7> +1 >*E< 10)-©THEN 640 : GOSUB '46<2> 
6401F R0 •:: 1 >-E C6 ) +R0f 2 ) +2-E ■•' 7 ) =0THEN 650 : GOSUB '47 • GOTO ^2© 
650DRTfl SAVE DC #2.. D*c: > : 18=0 : GOTO 665 
660I3=1::E':;7:>-I1>*F1:EC4> = I3/12:FOR P=I3+1T0 F4STEP 12: QOSUB '45<1 
>:DflTR SAVE DC #2. C*-') : NEXT P 
665NEXT XI 
67019=F4/F1:GOSUB '34:X=X*2:IF X<E4*2T HEN 580 rGOTn 100 
680DEFFN'45<U>:DBflCKSPflCE BEQ :OSKIP E<3+U>S:E<3+U> =E<3+U> +1:DBT 
H   LOAD   DC   C$O:F0R   I=1T0   12:R«<<U+1>*12+I )«Cf <I> : NEXT   I : RETURN 
fOODEFFN-'460-0 : RO (. 2+IJ ) =R0< 2+U ) +F1: E (.U+5.'5 =E CU+5 > +1: IF   E< U+5 ) >R0 < 11 
>THEN, 742; IF   R0C2+UX13THEN  710 : FOP   I=1T0   12:R«<<U-1)*12+I>»R«:<.< 
Ut J > +12+1 ? : NEXT I : GOSUB '45<U> : R0<2+U> =R0<2+IJ.::' -12 
7:1 OFOR I =1T0 L0 : K=R0C 2+U >+Q< I) ■ R3=E< I > • P= I +5+ < 11—J ) ■ B* < P >«■ " " • M=R 
1< 0:^*1 
7:1.5R3=R3+1: IF   R3<21THEN   720: R3»l: K«K+1 
720L=-M:IF   R3+ri-l<21THEN   725 : L.-21-R3 
725M=M-L : IF K-C13THEN 730 : STR(B* (.P >.. J.. L ) =STR<R*(.UH.12+K>, R3, L) • GOT 
0   740 
730SrR<B*<P>, J, L>mSlR<R»<<U-i>*12+K>, R3, L> 
740R3=R34L.-1: J=J+L: IF fOOTHEN 715 : NEXT I : RETURN 
74 2B* C < U -• 1 > *5-t 1 > = " - " • RE TURN 

750DEFFN'47:FOR I =1T0 , L0 : IF B*< I >.>B*< I +5)THEN 770 • IF B*<I><P.*<1 + 
5JTHEN 760:NEXT I 
760U^l:GOTb 780 
770U=2 
780E'M.0>=U-1:E<:9>=2-U;FOR   J=R0OJ+2OTO  R0':U+2?+Fl-l • I8=IB+1 • IF   18 
<:13THEN 790: DBTfl SAVE DC #2. D*-r>:I8=l 
7981F J<13THEN 800:D* <18 > =R*<U*12+J >:GOTO BIO 
800D* C 18 J =R* C C U-l) +12+..T > 
810NEXT   J;RETURN 

Figure  B-3.     Listing  of  RETR2   (Cont'd) 
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2400^70 UOm  CJC OPEN RTEW . 2080. 2599 
2450N C0-6 GOTO 870. 879, 870, 1060. 870, 970> 990.. 1000.. 1600.. 1090 
870REM »»LIST. PRINT.. OR FflST: 13»0:GOSUB •'23 IF I^.=2THEN 220 IF C 
0'=llTHF:fJ 519  
SS0TF Ce^9THEN 910:J=0:PRINT :IF 00=81 HEN 890:PRINT "RErNO": •J=6 

: PR I NT TOE:<f:;i.i 

o^QFOR I =1 m > .0 : QOSUB - 9 < I> ; B*=STR < F* < L >. 1, 8 > : K=VRL < STR CF*<L >> 95 
> : J=J+K:+i : IF LEN<B*)<=kTHEN 900 : B*=STRt.-:B*. 1. !<> 
900PRINT B*J TRB-r.J>j :NfXT I:PRINT :PRINT 
910FrjR I ^ j.TO R6 : GOSUB ' 5 < R0< I > > : FOR J=R0 C n TO Rl C O : GOSUB ' 7 ■ C=0 
:IF I4=0THEN 960: IF C0=-11THEN 950 
9201-5=0: IF C0O7THEN 940 : PRINTUSING 930. J; : 19*>£ • PR INT TRB<6>; 
930^##### 

940FOR K=1T0 L0: GOSUB '9^0 : PRINT B»<L>J : I9^I9+l+VflLCSTR<:F*CL^. 9 
> > : PR INT TRB C 19 >.; : NEXT K : PR I NT 
95013=13+1 
960NEXT J:NEXT I:PRINT :PRINT 13;"RECORDS":GOTO 100 
9 r0R£W ^^STRUCTURE : PR I NT "FIELD".;" TVPE"; " WIDTH".:"  NAME" FOR I 
^ITO F0 : PRINT I; TflBCe.^ STR<F*< I >.. 10.1>J TRB'.'11>; VfiL<StR<F»< I >. 9> > 
* 1HB<14>JI : IF STR':F*<I). 10. l>0"N"rHEN 9S0:PRINT ". "i V^_<STR<Ft<I 
>. 11)>.: 
980PRINT, jm<±8l>i STR-.'F*-: I >. 1. 85 : NEXT I : GOTO 100 
990REM **SIZE:PRINT F4/F1;"RECORDS":GOTO 100 
S OOOREM **a^ OR  RVERRGE : FOR I =1 TO 5 : G C I > =0 : NEXT I : PR I NT R* ; 13=0 
:GOSUB "16:IF I6=2THtN 220:T=D0:IF D2=0THEN 1010:T=D2-1 
O.OIOFOR I =1T0 RiS : GOSUB ' 5< R0C I > ) ; FOR J=R0 ■.■; I > TO Rl C I > : C=0 : GOSUB 
7 : IF 14=0THEN 1030 : GOSUB ' 19 C1.. T > : U-El 

'3 02013= 13+1: FOR K=l+E5 10 El :G<K>«G<K)+ECK> :NEX.'r K 
:i030NEXr .J:NEXT I : IF I3=0TH£N 1050: IF C1*<>"RVE"THEN 1040 • FOR. K= 
l+ESTO U:G";K^=G'rK>/I3;NEXT K 
1040FOR I=E5-flT0 U: PRINT Q<I>;";"ji : NEXT I: PRINT 
1050PRIN I I Jj "RECORDS,r: GOTO 100 
1060feEM ^»REPLRCE : GOSUB '±6: IF IE.=2THEN 220 : FOR I=1T0 R6 : QOSUB ■- 
5 < RO ■:: I > > : FOR .J=R0 < I > TO Rl < I; : C=0 : QOSUB ' 7 : IF 14=0THEN 1080 " X=D0 ■ 
IF D2=0THEN 1070:X=D2-1 
1070GaSUB '19 C1.X >:R3=20:R1-R1-F3:GOSUB '14 
:1.080GOSUB ' 31C I > : NEXT J : NEXT I • GOTO 100 
:U:1S1DEFFN'-69:F0R I8=1T0 Fl 
1082R1=R1+1:IF R1<=F2THEN 1083:GOSUB '70:R0=R0+l;Rl=l 
:i.0S3C=C-t 1: IF 012THEN 1084 : C*< C ) =R*< Rl > : GOTO 1085 
1.084C1* < C-12 > =R:*- C Rl) 
10S5N(.::XT 18 : RETURN 
108g:DEFFN-E.8.: 14=1: IF D2=0THEN 1087 : QOSUB '7:qOT0 1088 
1OS^QOSUB "69 
1088RETURN 
1090REM ^DELETE:GOSUB '16:IF I6=2THEN 220:C.19=0:SELECT #2 310: 
Dl-lTR SRVt: DC OPEN F#2. TEMP . 2080. 2399 : GOSUB "5<1> : I*»1:F0R U^ITO 
F4.'-,F1:IF I>R6THEN 1100: IF U>i«R0< I >THEN 11:1.0 
1100 GOSUB •-68: GOSUB '37: GOTO 1140 
•J.110FOR J=R0'.'I>TO R1<I>:G0SUB '68: IF I4=0THEN 1120: C=C-F1: GOTO 1 
:i30 : 

1120GGSUB '37 
1130NEXT   J : U=U+R1 (. I >-R0< O ; I = I +1 
1140NEXT  U:IF   C=0THEN   1150 ■ DRTR  SAVE   DC:   #2..Cf<5 
:i.l50QOSUB   '34:0010  100 

Figure  B-4.     Listing  of  RETR3. 
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240DFITR LOAD DC OPEN RTEMP .. 2BBi3.. 2399 
245D1M G*-::5>1.. X2*<15>1.. X3*'::i6>l.. H*<15>3. S*C15.. 3:>10.. m<2>2&.. ^5*<3 
>3.. X4C5J 4::' 
250REM *»REPORT: QOSUB '16; IF I6a2THEN 220:K9»D0:STOP "-MOUI-ii REP 
ORT TAPE HND TVPE CON riNUE" : C1.*="V" 
260H«=" ": INPUT "REPORT OUTPUT TO".. H*:E*-" " INPUT "REPORT FORM 
NPHE".E*:IF E*«" "THEN 280 
2701NPUT " UPDATE REPORT FORM ", CJ * ; C:1*=STR< Cl*.. 1.. 1 > : IF Cl*= " V "THE 
N 280:DfiTfl LORD "REPORT" : DflTH LORD G*<>.. GO. T4 : GOTO 398 
2881NPUf "HERDINQ", G*<1):INPUT "DOUBLE SPRCE"> G*<2):INPUT "TOTRL 
S".G$<%y:lF   G*«::3> = "N"THEN 388: INPUT "SUBTOTRLS", G*<4> : IF G*<4.>=»" 
N"THEN 378:INPUT "BV ITEMS". R* 
3t.8G0SUB -leilF ie=2THEN 228 : T4='::D0-K9>/2 : FOR I»1T0 T4:Q<I)»VRL< 
P*< K9+2*I> >:NEXT I:D0=K9 
378INPUT "SUMMRRV REPORT ONLV'% 6*<5) 
38.0DRTR SAVE OPEN "REPORT" • DRTR SAVE G*'.'>, 0-: X. T4 
::i:98r3=8 
488IF Cl*="N"THbN 418: PRINT T3+li: INPUT "WIDTH; CONTENTS".. R* : DRTR 
SRVE R*:GOTO 428 
418DHTR LORD R* 
4281F R*= " " THEN 430 : T3=T3+1; L.=NUI'1 < K$ > : BIN <. X3* <. T3 ) >»D0+1 : CONVERT 
STR<R«, 1. L>TO X8:BINCX2*<T3>>=X8:R*=STR'::R*.. L.+2> :GOSUB ■•16: IF 16= 
2 I HEN 220:GOTO 400 
430BIN'.:X3*<:T3+1>>=D0+1: If- G*C1> = "N"THEN 458: IF C1*«,,N"TH£N 510 : P 
RI NT " COL HERD ING " : FOR I =1T0 T3 : S* •■ I > 1 ':>, S* < I.. 2 > . SS < I.. 3 > = " " : PR IN 
T I.: : I NPUT R* : K»0 
433K=K+l:L=P0S'rR*=",,"> : IF L=0THEN 436 :S*''I.. K^aSTRtft*. 1... L-1J : R*=S 
TRtR*. L+l):GOTO 433 
436S*'::i.. K>»fl« 
43SNEXT I 
458PRINT "COLUMNS-"; ; IF G*<3> = "N"THEN 468 PRINT "TOTRLS;"; 
■■+68PRIN I " NO OF DEC IMRL PLRCES " : FOf^ I =1T0 T3 : STR C H* C I >. 1 ■•' = " CN " ; 
HIN<. STR ■.' H* •:: I >,  3 ) > =8 : IF VRL <P*< VRL (. X3* < I ) > > > >2THEN 588 : STR < H*■:; I >, 
x.. 1 ) = " I " 
478PRINT I;  INPUT R*:IF G*'::3::' = "N"THEN 488: IF STRCR*. 1.. 1 :J = "N"THEN 

498 : STR •::H*< I ) :. 2.. 1 > = " V " :.GOTO 498 
488IF- R*=" "THEN 588: GOTO 495 
498L=P0S C R*= "; " > : IF l..=8_l HEN 588 : R*=STR •' R*.. L+l .:• 
495C0NVERT Rt TO X8 : BIN < STR C H* (. I ) .. 3 ) > =X8 : STR •; H* CI >, 1.. 1 > = " N " 
500NEXr I: DRTR SRVE 5*0, H*< 5 : GOTO 528 
510DR7R LORD S* O. H* <> 
520D8-K9: REWIND : IF H*0"T"THEN 525: STOP "SELECT PRINTER RND TVP 
E CONTINUE".GOTO 538 
525SI0P "LORD DRTR TRPE RND TVPE CONTINUE":REWIND :DRTR SRVE OPE 
N "STRUCT" : DRTR SRVE H*.. r9.. Fl*. F7. F*.0 . F8 ■ DRTH SRVE END : DRTR SR 
Vt OPEN "FILE":01=0:19=0:X3»e:FOR I=1T0 T3 X3=X3+VRL <X2*<l>>:HEX 
I I 
527F7»INT<''X3-1>*. 05>+l: T4»0: G*c:5:> = "V" :G*0>.. G*<1? = "N" :GOTO 560 

Figure B-5.  Listing of RETR4. 
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APPENDIX B 

&30REM * INI T ; T1=0 : M* < 1) = " -— " : FOR J=1T0 4 : FOR I -IT 0 5 : X4 < I.. J > =6 : 
WEXT I : WLIXT J : IF T4=eTHEH 540 : X5*<! 1. > = "  *" : X5*<2 > = " **" : X5*< 3,> = " 

540IF G*<1><>,,V"THEN 5iS0;QOSUB '91 
560FOR S1=1T0 RS : GOSUE •' 5 (RO<S1 > ) : FOR S2-R&<Si ) TO Rl<SI > : GOSUB 
7:0=8:IF I4=0THEN 610:I9~IS+F7 
570IF T4=0THErJ 600: IF K*<1)0" "THEN 580 
575F0R J=1T0 T4■: K-G< J) : M*< J> =B*<K> ; GOSUB ' 92< J.. K) ; NEXT J : PRINT 
T2=12+1:GOTO 600 
580L:1 =T4+1 : FOR L0-T4TO 1STEP -1: K=G < L0 ■' : IF M* <L0 > =B*< K ) THEN 590 : 
L1=L1-1: PRINT : PRINT X5*<;L0>; "TOTftl. FOR ".; STR-TF^OO, l.. S); " • ".; M* 
CL,0> : T2-T2+2 : M*<:L0>«=B*.<K> : GOSUB '96 
590NEXT LO:PRINT :GOSUB '95:IF Ll>T4THfeN 600:FOR L=L1T0 T4:GOSUB 
•- 92 ■:: 1_.. G (. L > ) : NEXT L : PR I NT : GOSUB ■- 95 
600S=20:GOSUB '97 
610NfcXT S2:NEXT SI: IF G*'.'3><>" V'THEN 615: PRINT "*+ GRAND TOTAL * 
+":L=4:GOSUB '96 
612Sb.LECT PRINT 005C64>: GOTO 100 
615IF H*«"T"THEN 6l2 : DATA SAVE 01*0: DATA SAVE END : REWIND : DATA 
LOAD "STRUCT" : FOR I=1T0 T3 : B*< I >"F*CI? : S I R<F*< 1^9.. 1>=X2*'' I ) : STR 
•:. F*•;: I ).. 10., 1) =H* >:. 1 > ; STR'.•; F* < I >.. 11 > =STR■•' H* < I >, 3 > 
6l7SfR<F#< I ;■. i. B>=S$->: I. I > : NEXT I : DATA RESAVE H*. 19. Fl*.. F7.. F»< >.. T ■ 
3 REWIND :FOR I=1T0 T3:F*<I>aB#<I>:NEXT I:GOTO 100 
620DEFFN- 91_: T1=T1+1 : PR I NT HEX < 00 > : FOR I =1T0 6 : PR I NT : NEXT I : PR IN 
T "PAGE"iTl:PRINT "DATE: ";Fl*:PRINT "DATABASE: ";F*:PRINT "REPO 
KIT FORM : "; E* : PR I NT : T2«ll 
630IF G*<1> = "N"THEN 640 : FOR ..T=1T0 3 : L=0 : FOR I=:1T0 13: L=L+VfiL<:X2* 
•.•: I ) ) +1 : PR I NT S* < I.. J > j T AE < L ) i  : NEXT I : PR I NT : NEXT J : PR IN I 
640RETURN 
650DEFFN •• 92 C J, K > : PR I NT VS* C J >.; " "; STR-TFtCK?. 1... 8>.; " : . "; E*>:;K> : T2=T 
2+1:RETURN 
660DEFFN-^S^K. Vj : N-VAL < STR <H* <K >.. 3 > '■< : GOSUB ' 29 < V ) : GOSUB '94'.' K > : F 
f.  I i..iRN 

?10DEFFN-'94<T> : C*= " " : STR<C*J l+VAL,.<X2*<T) )-L.ENC-B*> > =B* : B*=C* : RET 
URN 
::,20DEFFN'95: IF G*<1><>"V"THEN 730 : T2=T2+1 : IF T2C56THFN 730 : GOSUB 
■'91 
730RETURN 
740DEFFN'96 : Q.. P=0 : FOR Z=lTO T3:IF STR<H*<:2>,.2. 1>0"V,,THEN 750 : P= 
P+l: GOSUB - 93'CZ.. X4<P. L>> : FOR I=LTO T4 : X4<P. I >«0 : NEXT I : PRINT TAB 
<9.>i.&*i 
750Q=Q+VAL'r.X2*':.ZJ >*i : NEXT   Z : PRINT    ; GOSUB " '95 : RETURN 
760DEFFN-'97: P.. W=0 : FOR   I =1 TO   T3 : GOSUE   '19 (. VAl. < X3* C I > >, VAL < X3* < I +1 
.:' >-±>: IF   STRCH*•: I >.. 1. 1 ><>"C"THEN   770 : B$=D$<E2:> : E2=E4 : GOTO   780 
770QOSUB   •' 93 •.'!..£ < El) > : IF  STR < H* -:: I >., 2, 1 > O " V " THEN   780 : P=-P+l: CONVE 

Figure B-5.     Listing  of  RETR4   (Cont'd). 
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Rl   B*TO   X8:X4';P.. 4>=X4i;PJ 4>+XS; IF   T4=eTHEfJ   7B&:F0(*.   L=1T0   T4: X4<:P. 
I. > =X4 C P, L .-• +y,S : NEXT   L. 
7S01F   H*= " T " THEN   7SS : M=Vl-IL < X2* < I > > : X9=-l 
?81S=S+1:IF   S<2iTHKN  781: C1=C1+1: S=l.: IF   CK13THEW   781:; DflTfl   SflVt 
C1*<>:C1«1 
783I8=r'1:IF   S+M-K21THEN   784:18=21-5 
784M=M-I8 
785STR'::C1*<C1>.. S, I8>=STR>;B*, X9. I8> ; X9=X9+I8 : S=S+I8-1: IF   ri>0THEN 
781 
7881F G* <S >«" V" THEN 790 : PR I NT TAB < W X; B*; : W«M+.V«L < X2* C I > ) +1 
790NFXT I : IF Q*<5> = "

,
T"'THEN 865: PRINT  IF Qf •::2><>",T",THEN 8e0:PRIN 

1 :T2«T241 
80OGIJSLIB   '9S : RETURN 
W05RETIJRN 

Figure B-5.     Listing of RETR4   (Cont'd). 
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